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EXECUTIVE SUMMARY 
 

As the military moves forward to explore alternative fuel sources to reduce the dependency in 

petroleum fuel, non-conventionally produced fuels increase in viability. The synthetic fuel (S-8) 

used in these evaluations is one such type fuel produced from a synthesis process developed 

early in the last century known as Fischer-Tropsch. Evaluation results provided in this report 

play an important role in the ability of synthetic fuel to someday significantly increase energy 

security and enable U.S. military ground equipment to operate using an alternative hydrocarbon 

fuel. 

 

Elastomer compatibility tests were conducted. As a result of elastomer compatibility and fuel 

switch load tests, it was determined that elastomers made out of Viton rubber exhibited the least 

amount of mass and volume gains and losses. Butadiene rubber elastomers exhibited 

insignificant mass changes and approximately two percent volume variations from starting 

values when switched between fuels. Fluorosilicone elastomers exhibited intermediate mass and 

volume changes. The elastomers containing Nitrile rubber showed the largest volume loss of the 

seals evaluated. 

 

Cold starting evaluations were conducted. Based on the limitations of test hardware for attaining 

absolute start temperature thresholds, the following cold starting conclusions can be made for the 

S-8, S-8/JP-8, and JP-8 fuels in the General Engine Products 6.5L, naturally-aspirated, IDI, 

diesel engine: 

 

 With a constant speed cranking motor at 100-RPM and glow plugs utilization the data 

suggest the cetane number difference between fuels is not evident in the start times. 

 

 There is a slight improvement in engine warm up time with S-8 content in the fuel blends. 

The decrease in warm up time is small compared to the overall time to warm up the engine. 

 

 The Exhaust Opacity data at -25°C suggests there is a similar amount of white smoke for 

each test fuel, however at -20°C both the average and maximum exhaust opacity due to white 

smoke are reduced with S-8 fuel content. 

 

 The largest variation between test fuels is seen for the Unburned Hydrocarbons (UHC) in the 

exhaust. Both the average and maximum UHC are lower with increasing S-8 content in the 

fuel. When cold starting aids are utilized, it is apparent there is less UHC in the exhaust at 

cold temperatures with increasing S-8 content. 
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 Start times when the engine is cranked with a battery and starter, and the glow plugs 

disabled; indicate the engine will start on S-8 at 3°C. The engine would not start on JP-8 at 

3°C without glow plugs. The engine did start with the S-8/JP-8 blend after a sixth crank 

attempt at 3°C.  

 

 During cold starting without glow plugs there are substantial maximum levels of white 

smoke, regardless of fuel type. However, the S-8 fuel has a reduced average exhaust opacity 

due to the engine eventually starting at 3°C without the use of glow plugs. 

 

 When cold starting without glow plugs there are substantial maximum levels of unburned 

hydrocarbons, regardless of fuel type. Corresponding to the exhaust opacity result, the S-8 

fuel also has reduced average unburned hydrocarbons due to the engine starting at 3°C 

without the use of glow plugs. 

 

 Overall, S-8 provided better low temperature starting than JP-8 in the 6.5L engine. 

 

A survey of elastomer types used in Army diesel injection pumps was conducted. The most 

prominent rubber material found in the survey of injection pump elastomers was Viton. Viton is 

a synthetic rubber and fluoropolymer elastomer commonly used in O-rings. Based on previous 

testing, Viton elastomers should present minimal problems if any, with the introduction of 

synthetic fuels. 

 

 Elastomeric components found in injection pumps of selected high-density combat, wheeled 

and ground support equipment, were identified. 

 

 An injection pump elastomer identification table was developed. 

 

 An estimation was made on the potential for injection pump leakage based on composition of 

elastomers and their location within the pump, and whether leakage, if it occurred, would be 

external or internal. 

 

 Of the pumps identified, the model PSB 12BT pump fueling the AVDS 1790 engines in the 

recovery vehicle, engineer vehicle and the AVLB bridge launcher is the pump that raises the 

most concern with the use of non-aromatic fuel (S-8). The reason being that there are two 

head assembly static seals in each hydraulic head and two fuel control dynamic seals made 



Unclassified 

 

vii 

out of butadiene and Arylonitrile material. These seals are dual-purpose seals that prevent 

lubricating oil and fuel from commingling within the pump. The fact that the material is a 

combination of butadiene and Arylonitrile may lessen the effect of shrinkage as opposed to 

pure Nitrile material.  

 

Fuel properties were determined for a 50/50% vol. Blend of S-8 and JP-8 petroleum based 

aviation fuel. The blend was analyzed according to the testing protocols listed in 

DEF STAN 91-91 Table 1. 

 

The data were examined for compliance with JP-8 and DEF STAN 91-91 specifications. The 

following results for S-8 containing fuel were outside of the specification limits: 

 

 The standard BOCLE result for S-8 was high 

 The density for S-8 and the blend was low 

 D86 residue and loss were slightly high for the blend 
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I. INTRODUCTION AND BACKGROUND 
 

Fischer-Tropsch (FT) process synthetic fuels, first produced in 1927, were used by WWII 

Germany and by South Africa during their embargoed period, to overcome petroleum shortages. 

Synthetic JP-8 is a clean fuel that contains no sulfur or aromatics, but has historically cost too 

much to compete with petroleum fuel. Since the mid-1990s, the world’s major energy companies 

have begun developing updated FT processes that are cheaper to build and operate. The goal is to 

produce a sulfur-free product that helps meet air quality requirements, and to consume natural 

gas that can no longer be flared due to environmental rules. However, synthetic fuel chemistry 

differs significantly from petroleum fuels since FT synthetic fuels are free of aromatic and sulfur 

compounds. These differences raise many concerns, in particular with respect to: (1) adequate 

lubrication of some engine fuel systems and other equipment, and (2) maintaining enough seal 

swell to avoid leakage when fuel systems are switched between petroleum and synthetic fuels. 

The results of several research tasks that were conducted to investigate the potential use of 

synthetic fuel in Army ground equipment are included in this report. 

 

 

II. TASK II 
 

A. BENCH SCALE LUBRICITY TESTING OF USAF ADDITIVES 
 

Because synthetic fuel has poor lubricity properties, lubricity enhancer additives are desirable. 

Five experimental lubricity enhancer additives were received from WPAFB and were evaluated 

for effectiveness in the latest batch of synthetic fuel designated S-8 (AL-27074-F). Based on 

USAF-reported BOCLE results, the additives were blended at 25-mg/L concentration and 

evaluated in the HFRR (D6079) and SLBOCLE (D6078). The bench test lubricity results are 

shown in Table II-1. 
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Table II-1.  Lubricity Bench Test Results 

Fuel ID Additive Description HFRR, microns SLBOCLE, g 
   Neat S-8 None  795 1050 

04-865 03-POSF-4525 Unpurified phthalic acid monoester 760 1450 
04-866 02-POSF-4147 Alkoxyl proponic acid 710 2100 
04-867 02-POSF-4145 Alcohol glyceryl ester 740 1650 
04-868 02-POSF-4146 Alcohol succinic mono ester 780 1650 
04-869 03-POSF-4524 C16-C17 branched alcohol phthalic 

monoester 
750 1550 

All additives tested at 25 mg/l in neat S-8, AL-27074 
HFRR, D6079 repeatability is 80 microns 
SLBOCLE D6078 repeatability is 900 g 

 

 

Overall, the bench tests indicated directional improvement in fuel lubricity with each additive 

present. Additive 02-POSF-4147 produced improvement in the SLBOCLE test and the HFRR 

test that was beyond test repeatability. It is recommended that this additive be tested at slightly 

higher concentration levels, and its impact on other fuel properties should be determined. 

 

 

B. IMPACT ON FIELD ELASTOMERS WHEN SWITCH-LOADED 
BETWEEN SYNTHETIC AND PETROLEUM FUELS 

 
1.0 OBJECTIVE 
 

The objective of this study was to determine the acceptability of synthetic fuel for use in Army 

ground vehicles and equipment. The response of selected new and used elastomers was 

determined when seals were switched between petroleum and synthetic fuel. Previous fuel 

system material compatibility and switch-load testing was conducted by TARDEC and other 

organizations [1–7]. The injection system elastomers selected for this study are the actual 

elastomeric parts (both new and used) found in the high-density Army ground equipment, such 

as the HMMWV, HEMTT, and M939A2 series wheeled vehicles. Ultimately, the ability of the 

O-rings/seals of selected fuel injection systems to maintain enough swell to avoid leakage will 

determine the proof of concept in the use of synthetic fuel. 
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2.0 APPROACH 
 

2.1 Field Elastomers 
 

Three primary types of fuel injection equipment were investigated. They include a Stanadyne 

rotary pump (HMMWV), a Bosch inline pump from the Cummins 6CTA 8.3 engine (older 

model 2.5-5T cargo trucks), and a unit injector from the DDC 8V92T engine (HEMTT). A 

listing of the elastomer materials in each system is presented in Table II-2. Because the Detroit 

Diesel UI contains only one elastomer, a fourth injection system was going to be added to the 

investigation. This is the Caterpillar 3116 and 3126B engine hydraulically actuated electronic 

unit injector (HEUI). The light and medium family of tactical vehicle (trucks) use the HEUI 

system. However, the fuel-wetted elastomers in the HEUI system are made of Viton and very 

similar in function as the Detroit Diesel elastomers; therefore, it was decided not to include it in 

the test matrix 

 

 

Table II-2.  Summary of Elastomer Type in High Density US Army Fuel Systems 
Stanadyne DB2 Rotary Injection Pump used in the GM 6.2L and 6.5L 
p/n Description Elastomer type 
10453 Seal, (driveshaft) Fluorocarbon (Viton) 
21860 Seal, (driveshaft red) Fluorosilicone (Red) 
27603 Gasket, (timing window cover) Fluorocarbon (Viton) 
27245 Seal, O-ring (cam ring/hyd head)  Fluorocarbon (Viton) 
27601 Seal, O-ring Fluorocarbon (Viton) 
27608 Seal, (transfer pump) Fluorocarbon (Viton) 
11507 Seal, O-ring (gov. assembly) Fluorocarbon (Viton) 
24585 Seal, O-ring (shaft control assy) Fluorocarbon (Viton GLT) 
27609 Seal, O-ring (drain plug)  Fluorocarbon (Viton) 
27610 Seal, O-ring Fluorocarbon (Viton) 
27163 Seal, (advance plunger) Seal (Viton) / Case AISI C1008-C1010 
27602 Seal, O-ring Fluorocarbon (Viton) 
27607 Seal, O-ring Fluorocarbon (Viton) 
27244 Seal, rect section Fluorocarbon (Viton) 
Bosch In-Line Injection Pump Used in the Cummins 6CTA 8.3 engine 
p/n Description Elastomer type 
1410210014 Seal, O-ring (barrel assembly) Butadiene 
2410210049 Seal, O-ring (barrel assembly) Butadiene 
2410210033 Delivery valve holder, seal O-ring Butadiene 
3918192 Fuel gallery, seal washer BUNA N (Nitrile) 
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Table II-2.  (continued) 
Stanadyne DB2 Rotary Injection Pump used in the GM 6.2L and 6.5L 
DD Unit Self- Metering Injector used in the Detroit Diesel 8V92T engine 
p/n Description Elastomer type 
52344281 Seal, O ring  Fluorocarbon (Viton) 
Hydraulically Actuated Electronic Unit Injector (HEUI) used in Caterpillar 3116 and 3126B engine 
p/n Description Elastomer Type 
1P8116 Seal, O ring  Fluorocarbon (Viton) 
125-8274 Seal, O ring  Fluorocarbon (Viton) 

 

 

A source of used elastomers for the Stanadyne rotary injection pump and the DDC unit injector 

was located at Ft. Hood, Texas. This rebuild facility was visited, and used elastomers were 

obtained from three Stanadyne rotary injection pumps and three DDC unit injectors. 

 

Ft. Carson, Colorado, is the designated depot repair facility for the complete overhaul of the 

Bosch in-line injection pump for the Cummins 8.3L engine. Personnel at the Component Repair 

Facility were contacted concerning obtaining used elastomers from three in-line pumps. 

However, the shop supervisor informed TFLRF staff that the injection pump overhauls have 

been temporarily suspended due to a high priority work directive to up-armor HMMWV model 

vehicles. New injection pumps are being issued and installed when necessary. Tentative plans 

were made with the Ft. Carson repair facility to have the repair shop ship three used injection 

pumps to TFLRF. The used elastomers would be removed and the pumps rebuilt and returned to 

Ft. Carson. In order to accomplish the rebuild procedure, special tools were required to be 

purchased, a technician had to be trained at one of the local diesel injection pump facilities, and 

finally the injection pump had to be calibrated prior to shipment to Ft. Carson. Pursuing this 

course of action became cost prohibitive and searching for a local source of used elastomers for 

Cummins 6CTA8.3 engine became the only viable course of action.  

 

Local Cummins engine dealers and diesel injection repair facilities provided the necessary used 

Bosch in-line pump elastomers. 

 

New elastomer overhaul kits were purchased for the Stanadyne rotary injection pump, Bosch in-

line injection pump and Detroit Diesel unit injectors. 
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2.2 Elastomers Selected for Testing 
 

The following elastomers were selected for testing: 

 

A. Stanadyne Injection Pump   Elastomer Composition 

 Head & Rotor Assembly   Viton 

 Transfer Pump O-ring    Viton 

 Shaft seal (red)    Fluorosilicone 

 Shaft seal (black)    Viton 

 Gov. Assembly Stud Guide O-ring  Viton* (see Stanadyne paragraph below) 

 

B. Bosch In-Line Injection Pump 

 Delivery Valve O-ring   Butadiene 

 Barrel Assembly O-ring (black)  Butadiene 

 Barrel Assembly O-ring (green)  Butadiene 

 Fuel Gallery seal/washer   Nitrile 

 

C. Detroit Diesel Unit Injector 

 Injector O-ring    Viton 

 

 

The elastomer sets for each component consisted of two new and three used O-rings/seals. One 

set of the new O-rings/seals were suspended in air and were subjected to the weighing and oven 

process as all the other O-rings/seals; however, they were not submerged in fuel at any time. It 

was felt that these sets of new seals would provide a good control weight that would give a better 

perspective to the weights obtained from the other sets of new and used seals that would be 

submerged in non-aromatic and aromatic fuels. For the most part, the mass and volume weight 

percent gains and losses remained within expected parameters except in two instances where the 

volume weight percent loss cannot be explained other than perhaps an error in recording the 

weight. The remaining sets of new and used O-rings/seals were submerged in the different fuels 

at all times except when being prepared for weighing and switch loading. 

 

For the Stanadyne pump, the Governor Assembly Stud Guide O-rings were ordered from a local 

diesel injection business using a part number obtained from the list of elastomer numbers 

provided to TFLRF by TACOM and reported to be made of Nitrile material. According to the 

local dealer, the part number used to order the O-ring had been superseded by another part 
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number and the material of the O-ring is now Viton. TFLRF staff contacted the Product Support 

Department at the Stanadyne Corporation in an attempt to settle concerns regarding O-ring 

composition & color. Specifically to confirm that the gasket set PN24370 contains one PN11507 

black Nitrile O-ring for the guide stud and another O-ring that is the same size for the head 

locating screw PN27602 made out of Viton and red in color. The local dealer stated that 

PN11507 Nitrile O-ring had been superseded by PN27602. TFLRF asked the support specialist 

whether the supersession originated from Stanadyne or if it could be a dealer implemented 

procedure. The answer that Stanadyne provided was that “Gasket Kit PN 24370 contains 11507 

and 27602 O-ring seals. Both O-rings are “good” part numbers in the Stanadyne system and 

neither is pending supersession. The 11507 seals are Black in color and made from Nitrile and 

the 27602 seals are Red and made from Viton. The 27602 seals may also have an optional 

fluorescent whitening agent in color coating. We checked the O-rings that we had tested thinking 

that the composition was Nitrile and all turned out to be red in color and therefore Viton instead 

of Nitrile.  

 

2.3 Fuels Utilized For Elastomer Switch Loading 
 

The three fuels that were used for this study are S-8 [1] Synthetic Fuel, a fuel produced by 

Syntroleum Corporation using their gas-to-liquids technology to convert natural gas into liquid 

hydrocarbon fuel. The other fuel used was Aviation Turbine Fuel designated as JP-8. [2] A blend 

of S-8 fuel and 15% volume aromatic additive designated as +150 [3] was used as an additional 

fuel for the elastomer switch loading. Table II-3 shows the list of fuels used: 

 

 

Table II-3.  Fuels Utilized for Switch Loading Tests 
Fuel Name Description Sample No. 

S-8 0% aromatic content AL-27074-F 
JP-8 Approx. 15% wt aromatic content AL-26936-F 

S-8+150 15% wt aromatic content CL05-0152 
 

 

2.4 Test Procedure 
 

The new and used elastomers were weighed suspended in air and then weighed submerged in 

water in accordance with ASTM 471 procedures with some modifications [2]. Weights were 

recorded for the commencement of the test. The elastomers were then placed in glass containers 

filled with S-8 non-aromatic fuels and stored at 40°C (104°F) for seven days. At the end of the 
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7-day period in the S-8 fuel, the elastomers were again weighed in air and water, measurements 

recorded. The elastomers were again submerged in the same non-aromatic fuel for an additional 

21 days. At the end of the 28 day period, the elastomers were removed from the S-8 fuel, rinsed, 

allowed to dry to room temperature and measurement procedures repeated. The elastomers were 

then submerged in JP-8 fuel for 28 days and then submerged in JP-8+150 for 28 days. This 

process was repeated for four complete 28-day switch-loading cycles. Mass and volume changes 

were determined each time the elastomers were weighed in air and water.  

 

 

3.0 RESULTS AND DISCUSSION 
 

The results in mass and volume percent changes are presented by the different fuel injection 

systems investigated. First the Stanadyne Rotary Injection pump with 5 selected fuel wetted 

elastomers (three O-rings and two shaft seals) will be discussed, then the Bosch In-line injection 

pump with 4 fuel wetted elastomers (three O-rings and one washer) will follow, and finally, the 

Detroit Diesel unit injector with one selected elastomer (O-ring).  

 

The data shown in the following charts represents the averaged total results of the same 

elastomer material for each pump. The data were calculated from day 0-7, 0-28, 0-35, 0-56, 0-63, 

0-84, 0-91, 0-112 to obtain cumulative mass and volume percent changes in all fuels. These 

calculations are labeled Method A. The data were also calculated from day 0-7, 0-28, 28-35, 

28-56, 56-63, 56-84, 84-91, 91-112 to obtain mass and volume percent changes in each fuel. 

These calculations are labeled Method B and are presented in Appendix II-A, “Grouped 

Elastomer Data, by Elastomer Type for Each Pump, Change Calculated by Method B.” Results 

for individual seals are presented in Appendices II-B, II-C, and II-D. Appendix II-B presents 

individual elastomer results for Stanadyne pump, calculated by Method A. Appendix II-C shows 

the data for individual elastomers found in the Bosch In-line pump, calculated by Method A, and 

Appendix II-D presents the data for individual elastomers found in the Detroit Diesel unit 

injector, calculated by Method A. 
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3.1 Stanadyne Pump 
 

Figures II-1 and II-2 present the mass and volume percent changes observed by method A for 

Viton O-rings/seals found in four different locations in the Stanadyne pump. Figure II-1 shows 

that the new and used elastomers exhibited slight 0.4% losses and gains in mass percent when 

submerged in non-aromatic and then switched to aromatic fuels. Figure II-2 shows how new and 

used elastomers paralleled mass percent swings closely, but were more pronounced when 

calculated for volume. The new elastomers exhibited greater volume losses and gains in the first 

two switch cycles. However, none fluctuated more than 1.7 percent. The new elastomer that was 

stored in air only (not submerged in fuel) remained constant in mass weight and varied slightly in 

volume. 

 

 

 
Figure II-1.  Stanadyne Injection Pump Calculated by Method A from Days 0-7, 0-28, 0-35, 0-56, 
0-63, 0-84, 0-91, 91-112 to Obtain Cumulative Mass % changes in Viton Elastomers in all Fuels 
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Figure II-2.  Stanadyne Injection Pump Calculated by Method A from Days 0-7, 0-28, 0-35, 0-56, 
0-63, 0-84, 0-91, 91-112 to Obtain Cumulative Volume % changes in Viton Elastomers in all Fuels 

 
 
Figures II-3 and II-4 present the changes observed in the Fluorosilicone shaft seals. The new and 

used seals initially exhibited a sharp increase in mass and volume percent at the end of seven 

days in non-aromatic fuel; however, by the end of the 28th day, the mass and volume had 

decreased to near initial starting values. Mass and volume percent increased sharply after every 

seven-day submersion in non-aromatic or aromatic fuel. The increases however, are greater after 

switching to non-aromatic fuel. Mass and volume would then decrease to starting values during 

the next 21-day submersion. This pattern continued throughout the fuel switches until the last 

switch to non-aromatic fuel additized with 15% aromatics. The used seals exhibited an 

approximately 10% decrease in mass weight from day 84 to 112. The increase is more significant 

in the used seals due to the behavior of the seal in pump No. 1. From the beginning, the used seal 

labeled P 1-3 from pump No 1 behaved erratically and very different than the other two. The 

observed mass and volume increased at an unusually high rate when submerged in either fuel; 

however, the swelling was more pronounced with non-aromatic fuel. The texture of the seal 
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became spongy and highly swollen. Figure II-5 shows the swollen condition of the used seal 

P 1-3 after being submersed in non-aromatic fuel for 7 days compared to a new shaft seal Na-3 

not submerged in fuel, and a new seal Nf-3 also submerged in fuel. When allowed to dry, seal 

P 1-3 returned to near normal appearance and size. This condition may be due to a previous 

exposure to an unknown substance. The new elastomer that was stored in air only (not 

submerged in fuel) remained constant in mass weight and varied slightly in volume. 

 

 

 

Figure II-3.  Stanadyne Injection Pump Calculated by Method A from Days 0-7, 0-28, 
0-35, 0-56, 0-63, 0-84, 0-91, 91-112 to Obtain Cumulative Mass % changes 

in Fluorosilicone Elastomers in all Fuels 
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Figure II-4.  Stanadyne Injection Pump Calculated by Method A from Days 0-7, 0-28, 

0-35, 0-56, 0-63, 0-84, 0-91, 91-112 to Obtain Cumulative Volume % changes 
in Fluorosilicone Elastomers in all Fuels 

 

 

 
Figure II-5.  Fluorosilicone Drive Shaft Seals 
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Figures II-6 and II-7 show the difference in mass and volume with the aberrant seal removed 

from the calculated average. This definitely presents a more realistic behavior of the averaged 

changes as the seals are immersed in the different fuels. With the used seal from pump No. 1 

removed from the calculations, the increase in mass and volume are not as significant and the 

new submerged seals exhibit a greater mass and volume increase than the used seals. When 

exposed to the S-8 fuel additized with 15% aromatics, the new submerged seals reacted to a 

lesser extent than the used submerged seals; however, both seals paralleled one another in 

negative volume percent change.  

 

 

 
Figure II-6.  Stanadyne Injection Pump Calculated by Method A from Days 0-7, 0-28, 0-35, 0-56, 

0-63, 0-84, 0-91, 0-112 to Obtain Cumulative Mass % changes in Fluorosilicone Elastomers in 
Fuels. Aberrant Red Shaft Seal Removed from Calculated Average 
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Figure II-7.  Stanadyne Injection Pump Calculated by Method A from Day 0-7, 0-28, 0-35, 0-56, 
0-63, 0-84, 0-91, 0-112 to Obtain Cumulative Volume % changes in Fluorosilicone Elastomers 

in all Fuels.  Aberrant Red Shaft Seal Removed from Calculated Average 

 

 

3.2 Bosch In-Line Pump 
 

The response received when inquiry was made on the elastomer composition in the Bosch in-line 

injection pump used in the Cummins 8.3L engine was that the specific composition of the all the 

O-rings was not known but that all of the O-rings that come in contact with the fuel were made 

of BUNA rubber. The word BUNA was interpreted to mean Nitrile. As mentioned earlier, a seal 

that was reported to be Nitrile in the Stanadyne pump resulted to be Viton instead. Therefore, a 

set of new and used O-rings and seals for the Bosch in-line pump were tested for general 

elastomer composition identification using infrared spectroscopy. The results were that only one 

seal in the pump contained Nitrile rubber. Spectra showing the results of infrared waves can be 

seen in Appendix II-C. The rest of the O-rings consisting of barrel and fuel delivery valve seals 

are butadiene rubber. Figure II-8 shows a Nitrile encapsulated steel fuel gallery seal/washer used 

in the Bosh pump that has been cut to expose the metal washer inside the Nitrile material.  
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Figure II-8.  Nitrile Encapsulated Steel Fuel Gallery Seal/Washer 
Used in the Bosch Pump 

 

 

Figures II-9 and II-10 present the changes observed in the Butadiene O-rings of the Bosch in-line 

injection pump. As shown in Figure II-9, the new and used submersed elastomers exhibited only 

a slight variation in mass % change with any fuel. The most notable changes occurred after the 

seventh day submersion in all fuels. The volume changes seen in Figure II-10 exhibited the same 

pattern as mass percent changes, however, the new submerged seals, remained in the negative 

range between 1 and 2 percent while the used submerged seals show a 3.7% increase in volume 

from day 28 to day 35 and then a 2.4% volume loss from day 56 to day 63 after submersion in 

non-aromatic fuel. Notable is the unexpected increase in mass and volume for the new 

submersed elastomers from day 63 to day 84 when switched to non-aromatic fuel and then the 

loss of mass and volume in the new seals when switched to fuel additized with aromatics from 

day 84 to day 91. With the exception of the noted deviations, the submersed Butadiene 

elastomers behaved as expected. The new elastomers not submerged in fuel exhibited slight 

fluctuations in mass and volume.  
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Figure II-9.  Bosch In-Line Injection Pump Calculated by Method A from Day 0-7, 0-28, 0-35, 

0-56, 0-63, 0-84, 0-91, 0-112 to Obtain Cumulative Mass % changes in Butadiene 
Elastomers in all Fuels 
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Figure II-10.  Bosch In-Line Injection Pump Calculated by Method A from day 0-7, 0-28, 0-35, 

0-56, 0-63, 0-84, 0-91, 0-112 to Obtain Cumulative Volume % changes in 
Butadiene Elastomers in all Fuels 

 

 

Figures II-11 and II-12 present the mass and volume changes results of the Nitrile fuel galley 

seals that are used in fuel inlet and outlet lines of the injection pump. There were no used seals 

provided therefore, the charts show the changes in mass and volume of a new seal suspended in 

air and a new seal immersed in the non-aromatic and aromatic fuels. As seen in Figure II-11, 

mass changes were insignificant from day 1 to day 112. Volume changes seen in Figure II-12 

however, spiraled negatively for the most part, regardless of the type of fuel used. The seal 

suspended in air paralleled the volume losses of the submerged seal and such behavior cannot be 

explained. It can be postulated that perhaps because the gallery seal is a metal washer 

encapsulated in Nitrile rubber, it may have reacted differently when exposed to 140°F heat in the 

oven.  
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Figure II-11.  Bosch In-Line Injection Pump Calculated by Method A from Day 0-7, 0-28, 0-35, 
0-56, 0-63, 0-84, 0-91, 0-112 to Obtain Cumulative Mass % changes in 

Nitrile Elastomers in all Fuels 
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Figure II-12.  Bosch In-Line Injection Pump Calculated by Method A from Day 0-7, 0-28, 0-35, 

0-56, 0-63, 0-84, 0-91, 0-112 to Obtain Cumulative Volume % changes in 
Nitrile Elastomers in all Fuels 

 

 

3.3 Detroit Diesel Unit Injector 
 

Figures II-13 and II-14 present the changes observed in the Viton O-ring found in Detroit Diesel 

Unit Injectors. As shown, there is a maximum two-percent variance in mass and volume percent 

change with any of the fuels. The submerged new and used O-rings actually show a slight 

increase in mass from day 0 to day 28 in non-aromatic fuel, instead of the expected decrease. 

From day 28 to day 56 when the O-rings were switched to aromatic fuel, the data shows an 

increase in mass for both the new and used O-rings; however, Figure II-14 shows a decrease in 

volume of approximately two percent for new submerged O-ring. From day 56 to day 84 when 

switched to non-aromatic fuel, decreases in mass and volume were observed. During the last 

switch to aromatic fuel, from day 84 to day 112, a definite increase in mass and volume can be 

seen. For the most part, the elastomers behaved as expected during the switching between fuels. 

The approximately 8 percent volume loss in the seal suspended in air is believed to be an 

erroneous reading in weight that occurred at the beginning of the test.  
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Figure II-13.  Detroit Diesel Injection Pump Calculated by Method A from Day 0-7, 0-28, 0-35, 

0-56, 0-63, 0-84, 0-91, 0-112 to Obtain Cumulative Mass % changes 
in Viton Elastomers in all Fuels 
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Figure II-14.  Detroit Diesel Injection Pump Calculated by Method A from Day 0-7, 0-28, 0-35, 

0-56, 0-63, 0-84, 0-91, 0-112 to Obtain Cumulative Volume % changes in 
Viton Elastomers in all Fuels 

 

 
4.0 CONCLUSIONS AND RECOMMENDATIONS 
 

Results from switching new and used field elastomers from selected fuel injection systems 

between non-aromatic and aromatic fuels conclude that seals containing fluorocarbon (Viton) 

material exhibited the least amount of mass and volume percent loss and gain. The variations 

seen in this study indicate that Viton elastomers would be the least likely to be impacted 

negatively when switched between synthetic and petroleum derived fuels. 

 

The elastomers containing butadiene material behaved as expected in that with noted exceptions, 

mass and volume percent losses occurred when seals were submerged in non-aromatic fuel and 

conversely, mass and volume percent gains occurred when elastomers were switched to aromatic 

fuel. The new submerged elastomers exhibited peculiar behavior in that the elastomers exhibited 

volume losses and gains when switched between fuels as expected; however, all changes were in 

the negative range from starting volume value. The volume swings between fuel switches in the 
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used elastomers were below the starting value with synthetic fuel and above starting values with 

JP-8 and S-8 additized with aromatics. The losses and gains were within two percent from 

starting values. Although mass and volume percent changes in new and used submerged 

elastomers did not exceed three percent it cannot be concluded that butadiene elastomers will not 

be negatively impacted with non-aromatic synthetic fuel. 

 

Fluorosilicone elastomers exhibited the largest mass and volume increases in both non-aromatic 

and aromatic fuels. Definite gains and losses were observed; however, all were in the upper 

range from starting values except for the mass change in the used seals during the last switch to 

aromatic fuel from day 91 to day 112. The largest increases in mass and volume percent occurred 

during the first seven days of every fuel switch. In the application of the Fluorosilicone seals in 

the Stanadyne pump, the eleven plus percent volume increase seen in the submerged seals should 

not present a problem with non-aromatic fuels. 

 

The Nitrile fuel gallery seal/washer in the Bosch in-line injection pump showed the largest 

volume percent loss of all the seals tested. As reported in previous studies [4, 6], Nitrile 

elastomers exhibited large volume swings in swell with switches between non-aromatic and 

aromatic fuels. In this evaluation, there were definite swings in swell occurring between fuel 

switches; however, all were below the starting value, which would indicate that continuous fuel 

switching could become a problem in the long run. Unfortunately there were no used seals 

furnished for testing and an accurate estimate of how used seals will behave in non-aromatic 

fuels could not be made. 

 

In an effort to evaluate the total cumulative effect of switch-loading elastomers between 

non-aromatic and aromatic fuel, mass and volume percent changes from day 1 to day 112 were 

averaged for each elastomer group. Interestingly the data shows that new submerged elastomers 

reacted to fuel switch loading to a greater degree than did the used elastomers. Table II-4 shows 

the results of the cumulative effect of elastomer switch loading. 
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Table II-4.  Averaged Total Changes in Elastomer Mass and Volume % Weight When 
Switch-Loaded Between Non- Aromatic and Aromatic Fuels 

Stanadyne Pump 
 New in Air New in Fuel Used In Fuel 
Mass, Viton 0.055 -0.175 0.061 
Volume, Viton 0.876 -0.630 -0.413 
Mass, Fluorosilicone -0.115 4.145 0.555 
Volume, Fluorosilicone -0.788 5.919 4.587 

Bosch Pump 
Mass, Butadiene -0.035 0.535 0.020 
Volume, Butadiene -1.845 -1.862 -0.305 
Mass, Nitrile 0.003 -0.165 (none provided) 
Volume, Nitrile -6.139 -4.985 (none provided) 

Detroit Diesel Injector 
Mass, Viton 0.096 0.664 0.467 
Volume, Nitrile -5.692 -0.434 0.314 

 

 

It is recommended that further switch-loading investigations be conducted with Nitrile 

elastomers and include used elastomers in order to determine the absolute effect of the mass and 

volume losses seen in this investigation. 
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III. TASK III:  COLD STARTING PERFORMANCE OF JP-8: FISCHER-
TROPSCH DERIVED VERSUS PETROLEUM DERIVED 

 

1.0 BACKGROUND 
 

The One Fuel Forward scenario for operations dictates that the U.S. Army utilizes JP-8 

specification aviation turbine fuel in all diesel powered ground equipment. Petroleum derived 

JP-8 performs well in diesel engines under most conditions. One classical diesel engine 

performance issue is poor cold starting due to low cetane number fuel, such as JP-8. Although 

the U.S. Army is currently not voicing any issues regarding cold start performance, JP-8 fuel 

cetane numbers can be frequently below 40, the minimum value specified by most engine 

manufacturers. Because of impacts on JP-8 supplies for aviation, a minimum cetane number 

specification for JP-8 to improve diesel engine performance is not likely to occur. 

 

In order to reduce reliance on imported petroleum, the DOD is looking at fuels that can be made 

from a domestic feedstock such as natural gas or coal. The Fischer-Tropsch process can be used 

to convert a domestic feedstock into a liquid fuel that can be refined to match JP-8 

characteristics. JP-8 fuels derived from Fischer-Tropsch liquids have inherently high cetane 

numbers. Thus Fischer-Tropsch derived JP-8 has the potential to alleviate the diesel engine cold 

starting issues with a JP-8 specification fuel. 

 

 

2.0 OBJECTIVE 
 

Determine potential benefits of the increased cetane number of Fischer-Tropsch derived JP-8 

fuel on the cold start performance of a representative Army diesel engine. 
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3.0 DISCUSSI ON 
 

The impact of cetane number on cold starting of diesel engines has been the subject of numerous 

studies [1–5]. Diesel engines are inherently more difficult to start at low temperatures than 

gasoline engines. Where a gasoline engine will start reliably at -20°F to -35°F, a diesel engine 

may have difficulty at 0°F. This situation becomes more pronounced as the cetane value of the 

fuel decreases. As temperature decreases, diesel engines that exhibit cetane number related cold 

start issues tend to exhibit extended cranking intervals, excessive white smoke, and idle 

roughness. Extended cranking interval leads to reductions in battery and starter life in addition to 

reduction in life of cold start systems. White smoke, attributed to unburned hydrocarbons passing 

through the engine, has an objectionable smell and contributes to ozone and smog formation. Idle 

roughness impacts warm up time and drivability. Under combat conditions, all of these issues 

become more critical. Initial data on GTL fuels indicates that diesel engines will start at lower 

temperatures, idle quieter, and emit less or no smoke. This data, however, has not been verified 

in engines typically used by the military. 

 

Indirect Injection (IDI) diesel engines are prevalent in military vehicles. Due to high combustion 

chamber surface to volume ratios (associated with increased heat transfer,) IDI diesel engines 

typically need a high compression ratio to help with cold start. The primary component of a cold 

start system on an IDI engine is typically a glow plug within the combustion chamber, which is 

used to preheat the air charge. An example of an IDI engine in the DOD is the 6.5L engine that 

powers the M998 HMMWV. The health of the cold starts systems play a critical role for cold 

start with marginal cetane number fuels in the 6.5L engine. The cold start systems include the 

glow plugs, a glow plug timer circuit, a cold start advance solenoid for the fuel injection pump, 

and the fuel. A temperature switch located in the cooling jacket activates the cold start advance 

solenoid circuit. A recent modification for JP-8 use in hot climates allows cold start advance 

when the engine is sufficiently warm. The cetane number and viscosity of the fuel plays an 

important role in cold start of the engine. A higher cetane number fuel is a more reactive fuel, 

and requires a lower combustion chamber temperature for autoignition to occur. The viscosity of 

the fuel can inhibit the metering at cold temperatures and may also alter injection timing. All 

factors mentioned can contribute to the cold start performance of the HMMWV. 
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4.0 APPROACH 
 

Due to the number of HMMWVs in the military fleet, it was proposed to use a 6.5L engine to 

evaluate the cold start performance of FT JP-8 with respect to petroleum JP-8. An additional fuel 

under consideration would be a 50% blend of S-8 with JP-8. 

 

The technical approach was to: 

 

 Instrument and install the engine in a cold chamber. Mount the engine with a battery and 

alternator so that the glow plug based cold start system is fully operational. 

 

 The best approach was to reliably crank the engine at a consistent speed to evaluate fuels 

differences. It was recommended not using batteries because variations in cranking system 

performance (battery and starter condition) can mask fuel property effects. At the lowest start 

temperature determined for each fuel using the cranking system, start attempts were then 

made using a battery/starter system. 

 

 The engine Technical Manual [6] was consulted to determine the range of recommended 

cranking duration, cranking speeds, and repeats intervals for start attempts. Three start 

attempts will be made before declaring failure to start. Engine stall after starting will be 

considered a measure of poor idle quality, and an additional attempt to start will be made. 

 

 Monitor test parameters that indicate starting quality, which may include but not be limited 

to, the time to start, revolutions to start, time to temperature, idle speed, and idle quality. 

 

 Monitor coolant temperature, head temperature near the pre-combustion chamber, cranking 

speed, cranking time to start. 

 

 Chart speed versus time during test to know how steady or unsteady the idle is. 

 

 Investigate exhaust smoke for opacity and unburned hydrocarbons. Exhaust opacity and 

unburned hydrocarbons traces were recorded. 
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5.0 EXPERIMENTAL RESULTS 
 

A naturally aspirated General Engine Products 6.5L indirect injection diesel engine was prepped 

for the Fischer-Tropsch derived JP-8 cold start testing. The engine was mounted on a stand and 

attached to a constant-speed cranking system. The cranking system contained an over-running 

clutch that allowed the engine to accelerate once started.  

 

The 6.5L engine utilizes a cold start system that activates the glow plugs for a scheduled period 

of time based on coolant temperature. In addition a fast-idle setting and a cold-start fuel injection 

advance are implemented when the coolant temperature is below 38°C. During cold temperatures 

the glow plugs may be activated even after the engine starts to help reduce white smoke and 

improve warm-up times. SwRI determined that the cold start components used on a fielded 

HMMWV differed from the cold start test engine. Efforts were made to obtain the current 

production HMMWV components, however issues about SwRI purchasing military only items 

arose. The cold start components from an older 6.2L version of the engine were available and 

SwRI felt that as long as the cold start components are consistently activated between the test 

fuels at each test temperature, the fuel effects on starting and engine warm up data should be 

comparable. 

 

The cold chamber for the testing had been serviced and prepped for testing. The engine was 

installed in the cold chamber along with the cranking motor. Unfortunately the system initially 

had trouble maintaining temperatures below zero degrees Fahrenheit and a new expansion valve 

and compressor valve rebuild was required. The insulation of the box was augmented with an 

additional 2-inchs of expanded polystyrene. Reliability issues existed with the cold box 

throughout testing.  

 

At the lowest temperature attained in the cold box, -28°C, the engine operating on JP-8, and a 

fully active glow plug system, the engine started in less than two seconds with the engine 

cranking at 200-RPM. Review of the engine Technical Manual indicated that 100-RPM is the 

minimum cranking speed allowable for an operable starting system. The variable speed drive 

was adjusted to 100-RPM to simulate a marginal starting system. Although the engine started 

quickly on JP-8 at -28°C, it did stumble while warming up. During the warm-up it was noted the 

fast idle solenoid was not raising the engine speed. It was found the rack return spring was too 

stiff for the solenoid to push the rack lever over center. Efforts were made to properly affect the 

fast idle function and to stabilize the cold box performance. 
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Plots of cold start performance for JP-8 at -27°C are shown in the following figures. The starts 

were performed with the cold start aids activated and the engine cranking speed set at 100-RPM. 

Figure III-1 shows the cranking motor speed and the engine speed. The engine appears to start 

shortly after the cranking speed reaches 100-RPM. The engine does run rough and stumble for 

about 1-minute and 45-seconds then the engine speed shifts and the engine smoothes out. The 

speed shift may occur due to the fast idle becoming effective. Figure III-2 shows the fuel and oil 

pressures during the engine start and warm up. The fuel pressure reaches a steady value after a 

few seconds. The oil pressure takes almost two minutes to reach 30-psig, even with the OEA-30 

Arctic lubricant. Figure III-3 shows the monitored temperatures during the course of the start and 

operation period.  

 

 

 
Figure III-1.  Engine and Cranking Speeds with JP-8 at -28°C 
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Figure III-2.  Fuel and Oil Pressures with JP-8 at -28°C 

 

 

Figure III-3.  Temperatures during Start and Warm-Up Period with JP-8 at -28°C 
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The cold box temperatures plateau was in the -25°C to -29°C range and would not go any colder. 

Plots of cold start performance for JP-8 at -25°C are shown in the following figures for a cold 

start with aids, and the engine cranking speed set at 100-RPM. These forms of the following 

plots are typical for the test runs with each of the test fuels. Figure III-4 shows the cranking 

motor speed and the engine speed, with a blow-up of the cranking interval. The engine appears to 

start shortly after the cranking speed reaches 100-RPM. The engine does run rough and stumble. 

At about 1-minute and 30-seconds the engine severely stumbles, and then gradually recovers. 

The change in engine speed at approximately 7-minutes and 30-seconds occurs when the 

temperature switch that controls the cold start advance and fast idle opens at around 38°C. The 

run is terminated when the coolant reaches 54°C, which is the temperature at which the glow 

plugs no longer function. Figure III-5 shows the exhaust opacity and unburned hydrocarbons 

tracking during the interval of rough engine operation, then clear up when the engine runs 

smooth. During this period white smoke was noted. It was anticipated that during the white 

smoke period the unburned hydrocarbons would be very high which proved to be the case. 

Figure III-6 shows the temperature and oil pressure histories during the cold start run. 
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Figure III-4.  Starting with Glow Plugs Activated with JP-8 at -25°C 
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Figure III-5.  Exhaust Opacity and Unburned Hydrocarbons with JP-8 at -25°C 
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Figure III-6.  Plots of Temperatures and Oil Pressure with JP-8 at -25°C 
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Plots of cold start performance for JP-8 at -25°C are shown in the following figures for a cold start 

without glow plug activation, and the engine cranking speed set at 100-RPM. Figure III-7 shows the 

cranking motor speed and the engine speed for 4 start attempts without glow plugs and a final 

attempt with the glow plugs activated. Included in Figure III-7 are the Exhaust Opacity and 

Unburned Hydrocarbons (UHC) traces. The Exhaust Opacity peaks during the cranking intervals 

while the UHC appears to accumulate in the exhaust, eventually exceeding 20,000-ppm. The UHC 

result during the non-cranking intervals may be skewed by transport delays, raw fuel in the exhaust 

stack, and raw fuel trapped on the instrument filter. Figure III-8 shows the temperature histories 

during the cold start attempts without glow plugs. The exhaust temperature traces suggest there may 

be residual heat in the cylinder from each previous attempt because the temperature does not drop 

drastically. The thermal inertia of the thermocouple may also result in the exhaust temperature 

being consistent during the non-cranking periods. Even though the cylinders appear to get warmer 

with successive cranking events, the glow plugs are eventually needed to start the engine. 

 

Plots of cold start performance for JP-8 and S-8, around -27°C, are shown in Figures III-9 and 

III-10 for a cold start with aids, and the engine cranking speed set at 100-RPM. Figure III-9 is a plot 

of the engine speed and exhaust measurements for the JP-8 fuel. The exhaust opacity with JP-8 

peaked at around 65-percent, due to black smoke, then white smoke was prevalent at 20 to 

30-percent opacity, while the engine speed surged. During the period of high exhaust opacity, the 

unburned hydrocarbons were also high, with a peak of 3000-ppmC. Once the engine speed 

stabilized, both the exhaust opacity and unburned hydrocarbons dropped. Figure III-10 is a plot of 

the exhaust parameters for the S-8 fuel. Both fuels started the engine quickly with the glow plugs 

activated, but the content of the exhaust was much different with the S-8 fuel. With the S-8 fuel, 

white smoke was almost non-existent, and the unburned hydrocarbons peaked quickly at around 

490-ppmC, then tapered off. The exhaust opacity did peak at 33-percent with S-8, but it was noted 

that as the 6.5L engine started a puff of black smoke was emitted with both fuels. This may have 

been due to fuel hitting the hot glow plug which cycles on and off during cranking and warm-up. 

With the S-8 fuel the engine took approximately 2-seconds from initiation of cranking to reach a 

stabilized engine speed of 600-RPM. With the JP-8 fuel the engine took 30-seconds to reach the 

same stabilized speed. These plots are typical for each fuel at the same test temperature with glow 

plugs activated. 

 

After the initial trials to determine the test stands ability to differentiate between test fuels, a setback 

occurred during the cold start testing. Usually the oil pressure takes approximately one minute to 

reach a stable pressure. During a start it was noted that the S-8 fuel warmed up significantly faster 

than the JP-8 fuel. Investigations revealed low to non-existent oil pressure during the fast warm-up 
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test. The lubricating system and oil pressure sensor was investigated. It was determined that the cold 

start testing causes water to accumulate in the oil sump from the blow by, and that the lubricant 

never reaches a hot enough temperature to drive off the water. In addition, the water does not 

emulsify with the oil, and due to density the water sits below the lubricant in the pan. It appeared 

that a section of ice was sucked up to the oil pump intake and blocked oil from the pump, and 

subsequently the oil galleries. This resulted in two of the main bearings spinning, damaging the 

bearing caps and the crankshaft main journals.  

 

Another block from a 6.5L engine available at TFLRF had severe bore wear and bore corrosion. An 

engine long block was located from another SwRI department that was considered surplus. The fuel 

injection system, intake and exhaust manifolds, and cold starting system were installed on the 

engine from the previous test engine. The engine had previously been used as a soot wear test 

engine so several cycles of flush and fill were performed to remove all old lubricant from the 

engine. The engine has been installed in the cold box and all connections, operation, and 

instrumentation verified. Efforts were made to periodically drain and replace the lubricant during 

testing to remove any collected water.  
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Figure III-7.  Glow Plug Effects on Cold Start with JP-8 at -25°C 
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Figure III-8.  Temperature Histories during Cranking without Glow Plugs with JP-8 at -25°C 
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Figure III-9.  JP-8 Fuel Cold Start Exhaust Parameters 

 

 
Figure III-10.  S-8 Cold Start Exhaust Parameters 
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Initial trials with the second test engine revealed some misfiring at cold temperatures 

during warm-up. The cold box was set at 10°C and the engine was allowed to warm up to 

a coolant temperature of 90°C. The injection timing at 1300-RPM and idle speed were 

checked and set to the appropriate values. 

 

 
Figure III-11.  Engine Speed for JP-8 and S-8 Cold Start Attempts at -25°C 
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Figure III-12.  JP-8 and S-8 Cold Start Temperature Profiles at -25°C 
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Figure III-13.  Oil Gallery Pressure and Sump Temperature for JP-8 and S-8 Start 
Attempts 
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Figure III-14.  Exhaust Opacity for JP-8 and S-8 Start Attempts 

 
 

 
Figure III-15.  Unburned Hydrocarbons from JP-8 and S-8 Cold Start Attempts 
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Trials were performed to determine the S-8 fuel effects on starting performance with the 

cold start aids turned off. 

 

The test sequence initially proposed to look at aided cold starts at two attainable 

temperatures on S-8, JP-8, S-8/JP-8 blend, and DF2. Because of the availability of only 

high cloud point diesel fuel locally, it was not prudent to try start attempts with DF2. 

Because all military systems have cold start systems, it is felt that the various fuels 

performance using the starting aids would provide more useful data for comparisons. 

Multiple tests were performed using JP-8, S-8, and a 50/50 JP-8/S-8 blend at 

temperatures of -25°C and -20°C since the cold box would not reliably attain any colder 

temperatures. The start data sets were performed using the cranking system so that the 

variability of cranking speed did not influence fuel cold start performance.  

 

The test stand was converted to a battery starter system to determine startability on each 

fuel at -25C and -20°C temperature on battery power and using the cold start aids. 

Efforts were made to keep the battery state of charge as consistent as possible for each 

start attempt with each fuel. The battery cranking system was tested and worked with the 

data acquisition and control system. 

 

It was at this stage of the project that the evaporator coils of the cold box became covered 

in ice. It was anticipated the frozen coils were due to a refrigerant leak; however the 

failure was traced to a compressor problem. The failure of the cold box would require a 

complete refitting of the two-stage refrigerant system. The system is no longer in 

production and the parts were not available. The effort to rebuild the cold box was 

beyond the scope of the project. However, a secondary chiller system had previously 

been installed in the cold box and could maintain temperatures around 0C. Tests with 

cold start aids disabled and the following three fuels were evaluated to determine 

cranking time to start at 0C: S-8, S-8/JP-8 at 50/50, and JP-8. 

 

The initial runs with the S-8 indicated the engine would start around 3C without glow 

plugs. Repeat measurements taken on S-8 indicate a start around 3C without the use of 

glow plugs reliably. The S-8/JP-8 at 50/50 would not start at 3C, would not start around 

6C, but would start reliably around 10C without glow plugs starting aids. It was noted 

that when the S-8/JP-8 fuel tried to start at 6C, such that the engine speed went over 

300-RPM, a trigger point for the start controller to disengage the starter was reached. At 
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that time the engine could not sustain combustion and it would stop. When the start 

threshold speed was raised to 500-RPM the S-8/JP-8 started at 6C. The neat JP-8 would 

not start at all around 3C, but would start reliably at 10C. The neat JP-8 showed the 

similar response to the 300-RPM cranking threshold as the S-8/JP-8. But when the start 

threshold was raised to 500-RPM for neat JP-8, the engine still would not start and 

sustain with neat JP-8 at 6C. A reliable start was considered starting three separate 

times, within 5 intervals of twenty seconds of cranking followed by a 20 second delay. 

 

6.0 DISCUSSION OF RESULTS 
 

A summary of the test fuel cold start performance is included as Tables III-1, III-2, and 

III-3. The table includes which starting system was utilized; cranking motor or battery 

and starter, and when the glow plugs cold start aids were used. Included in the Tables is 

the Start Time, taken as cranking initiation to attaining an engine speed of 600-RPM. 

Time to coolant temperatures of 35°C and 54°C are also included. The 35°C temperature 

is where the fast-idle and cold start advance disengages. The 54°C temperature is where 

the glow plugs controller is inactive. The Opacity and Unburned Hydrocarbons data are 

calculated for summarization over the engine operating interval. 
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Table III-1.  S-8 Test Fuel Cold Start Performance in 6.5L Engine 

Fuel 
Cold 
Start 
Aids 

Cranking 
System 

Start 
Attempts 

Coolant,
°C 

Start 
Time, 

seconds 

35°C 
Coolant, 
seconds 

54°C 
Coolant, 
seconds 

Opacity 
Average, 

% 

Opacity 
Max, % 

Opacity 
Std. Dev., 

% 

UHC 
Average, 

ppmC 

UHC 
Max, 
ppmC 

UHC Std. 
Dev., 

ppmC 
Cold Start Attempts with RUN Threshold at 300-RPM 

Cold Start Summary with S-8 Fuel 
S-8 Y M* 1 -26 3.2 456.7 719.9 18.2 77.6 5.7 1884 7915 1371 
S-8 Y M 1 -25 1.1 456.0 741.2 17.6 76.6 9.3 3057 7780 1423 
S-8 Y M 1 -25 1.3 441.3 715.8 18.2 77.2 12.0 2827 6844 1068 
S-8 Y M 1 -25 1.4 449.7 730.6 19.3 82.1 12.4 2946 7363 1355 

Average   -25 1.8 450.9 726.9 18.3 78.4 9.9 2679 7476 1304 
Standard Deviation   1 1.0 7.1 11.4 0.7 2.5 3.1 538 482 160 

              
S-8 Y M 1 -19 0.8 396.0 625.3 13.3 72.2 5.8 2321 4214 402 
S-8 Y M 1 -19 1.2 385.6 608.9 8.1 71.9 8.6 2330 4412 488 

Average   -19 1.0 390.8 617.1 10.7 72.1 7.2 2326 4313 445 
Standard Deviation   0 0.3 7.4 11.6 3.7 0.2 2.0 6 140 61 

              
S-8 N B/S** 1 3 15.6 264.4 482.5 18.0 99.8 18.0 1709 27682 2949 
S-8 N B/S 2 3 34.9 279.8 490.3 17.7 99.8 23.6 2911 36047 5116 
S-8 N B/S 2 2 58 307.4 512.8 19.3 100.0 27.3 4180 40901 6842 
S-8 N B/S 2 4 49.9 302.2 511.2 9.6 99.4 21.9 3806 25635 6312 

Average   3 39.6 288.5 499.2 16.2 99.8 22.7 3152 32566 5305 
Standard Deviation   1 18.6 20.0 15.1 4.4 0.3 3.9 1099 7153 1728 

Cold Start with Starting Aids and Battery/Starter System 
S-8 Y B/S 1 4 0.7 254.0 456.0 11.5 36.9 10.0 984 1956 642 

*M is constant-speed motor cranking system at 100-RPM 
**B/S is a battery and starter cranking system 
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Table III-2.  JP-8 Test Fuel Cold Start Performance in 6.5L Engine 

Fuel 
Cold 
Start 
Aids 

Cranking 
System 

Start 
Attempts 

Coolant,
°C 

Start 
Time, 

seconds 

35°C 
Coolant, 
seconds 

54°C 
Coolant, 
seconds 

Opacity 
Average, 

% 

Opacity 
Max, % 

Opacity 
Std. Dev., 

% 

UHC 
Average, 

ppmC 

UHC 
Max, 
ppmC 

UHC Std. 
Dev., 

ppmC 
Cold Start Summary with JP-8 Fuel 

JP-8 Y M 4 -25 1.4 549.9 803.0 19.0 90.8 20.7 6985 16796 3830 
JP-8 Y M 1 -25 0.9 436.4 702.4 12.1 62.2 10.8 4640 7075 1399 

Average   -25 1.2 493.2 752.7 15.6 76.5 15.8 5813 11936 2615 
Standard Deviation   0 0.4 80.3 71.1 4.9 20.2 7.0 1658 6874 1719 

              
JP-8 Y M 1 -19 1.1 412.7 655.8 14.5 81.7 21.3 5341 11471 2661 
JP-8 Y M 1 -19 1.0 418.3 667.0 21.5 89.0 23.6 5381 11054 2665 

Average   -19 1.1 415.5 661.4 18.0 85.4 22.5 5361 11263 2663 
Standard Deviation   0 0.1 4.0 7.9 4.9 5.2 1.6 28 295 3 

              
JP-8 N B/S 5 6 NS NS NS 41.9 100.0 38.5 27615 38139 7458 
JP-8 N B/S 5 5 NS NS NS 47.0 100.0 42.5 26211 31161 5426 
JP-8 N B/S 5 6 NS NS NS 53.6 99.8 38.6 29158 36760 6722 

Average   6    47.5 99.9 39.9 27661 35353 6535 
Standard Deviation   1    5.9 0.1 2.3 1474 3696 1029 

              
JP-8 N B/S 5 3 NS NS NS 53.1 98.6 38.3 24481 31456 8189 
JP-8 N B/S 5 3 NS NS NS 66.9 99.2 33.9 26096 36824 5331 
JP-8 N B/S 5 3 NS NS NS 58.1 98.9 38.2 25767 30334 5384 

Average   3    59.4 98.9 36.8 25448 32871 6301 
Standard Deviation   0    7.0 0.3 2.5 853 3469 1635 
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Table III-3.  50%S-8 / 50% JP-8 Test Fuel Cold Start Performance in 6.5L Engine 

Fuel 
Cold 
Start 
Aids 

Cranking 
System 

Start 
Attempts 

Coolant,
°C 

Start 
Time, 

seconds 

35°C 
Coolant, 
seconds 

54°C 
Coolant, 
seconds 

Opacity 
Average, 

% 

Opacity 
Max, % 

Opacity 
Std. Dev., 

% 

UHC 
Average, 

ppmC 

UHC 
Max, 
ppmC 

UHC Std. 
Dev., 

ppmC 
Cold Start Summary with 50-percent S-8 and 50-percent JP-8 Blend 

S-8/JP-8 Y M 1 -26 1.3 475.0 745.5 25.7 96.6 24.7 4870 11903 2647 
S-8/JP-8 Y M 1 -26 1.3 464.4 721.9 26.3 92.2 24.3 5100 11985 2740 
S-8/JP-8 Y M 1 -26 1.6 458.7 721.0 18.9 87.4 18.7 3760 7578 1592 
S-8/JP-8 Y M 2 -26 1.1 480.9 747.0 26.2 90.8 25.9 5370 12826 2865 

Average   -26 1.3 469.8 733.9 24.3 91.8 23.4 4775 11073 2461 
Standard Deviation   0 0.2 10.0 14.3 3.6 3.8 3.2 707 2367 586 

              
S-8/JP-8 Y M 1 -20 1.1 408.3 658.6 14.8 85.9 10.9 2920 6031 782 
S-8/JP-8 Y M 1 -20 1.3 402.0 660.5 16.1 89.5 14.3 3343 5568 939 

Average   -20 1.2 405.2 659.6 15.5 87.7 12.6 3132 5800 861 
Standard Deviation   0 0.1 4.5 1.3 0.9 2.5 2.4 299 327 111 

              
S-8/JP-8 N B/S 6 3 286.4 NA NA 73.5 99.8 30.1 27076 48624 6646 
S-8/JP-8 N B/S 5 3 NS NS NS 71.9 99.9 31.0 28214 48624 6496 
S-8/JP-8 N B/S 5 3 NS NS NS 55.4 98.0 40.1 25687 28803 3245 
S-8/JP-8 N B/S 5 3 NS NS NS 52.2 98.0 40.0 24669 28166 4616 

Average   3 286.4   63.3 98.9 35.3 26412 38554 5251 
Standard Deviation   0    11.0 1.1 5.5 1555 11630 1625 

              
S-8/JP-8 N B/S 5 6 NS NS NS 53.1 100.0 41.6 27799 38698 7950 
S-8/JP-8 N B/S 5 5 NS NS NS 50.8 99.1 45.4 25986 48624 7567 
S-8/JP-8 N B/S 5 5 NS NS NS 52.2 99.2 42.0 26515 35605 6717 

Average   5    52.0 99.4 43.0 26767 40976 7411 
Standard Deviation   1    1.2 0.5 2.1 932 6802 631 

Cold Start Attempts with RUN threshold at 500-RPM 
S-8/JP-8 N B/S 2 5 52.4 NA NA NA NA NA NA NA NA 

JP-8 N B/S 5 5 NS NS NS NA NA NA NA NA NA 
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Figure III-16. Start Time at -25°C with Starting Aids and Cranking Motor 

 

 

Figures III-16 through III-29 represents data from Tables III-1 through III-3. Figure III-16 is the 

seconds to start for each test fuel at -25C, when the cranking motor and glow plugs are utilized. 

The start time was taken as the time from crank initiation to the first time the engine speed 

reached 600-RPM not the time to a stabilized 600-RPM engine speed. One run with neat S-8 had 

a long crank time that affected the average, but the other S-8 runs were consistent with the other 

fuels. The data suggest due to the similar volatility of each fuel, the time to start is impacted by 

the glow plugs considerably because the cetane difference between fuels is not evident.  

 

Figure III-17 reveals a slight improvement in warm up time with the S-8 fuel blends. This is 

likely due to a more stable idle that can be partially attributed to cetane number. The decrease in 

warm up time is small compared to the overall time to warm up the engine. However in an actual 

vehicle the engine load would likely be higher and that would impact warm up time greatly. 
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Figure III-17.  Warm Up Time at -25°C with Starting Aids and Cranking Motor 

 

 
Figure III-18.  Exhaust Opacity at -25°C with Starting Aids and Cranking Motor 
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The Exhaust Opacity data in Figure III-18 at -25C suggests there is a similar amount of white 

smoke foe each test fuel. The white smoke can be affected by volatility and to a small degree by 

viscosity.  

 

 

 
Figure III-19.  Exhaust Unburned Hydrocarbons at -25°C with Starting Aids and Cranking Motor 

 

 

The largest variation between test fuels at -25C is seen in Figure III-19 for the Unburned 

Hydrocarbons (UHC) in the exhaust. Both the average and maximum UHC are lower with 

increasing S-8 content in the fuel. 

 

Figure III-20 is the seconds to start for each test fuel at -20C, when the cranking motor and 

glow plugs are utilized. The start time was taken as the time from crank initiation to the first time 

the engine speed reached 600-RPM. The data suggest due to the similar volatility of each fuel, 

the time to start is impacted by the glow plugs considerably. In the 6.5L engine the fuel spray is 

in very close proximity of the glow plugs in each cylinder. The cetane number difference 

between fuels is not evident in the start times. 
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Figure III-20.  Start Time at -20°C with Starting Aids and Cranking Motor 

 

Figure III-21 reveals a slight improvement in warm up time with the S-8 fuel blends at -20C. 

This is likely due to a more stable idle that can be partially attributed to cetane number. The 

decrease in warm up time at -20C is small compared to the overall time to warm up the engine. 

 

 
Figure III-21.  Warm Up Time at -20°C with Starting Aids and Cranking Motor 
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From Figure III-22 the effects of S-8 content on exhaust opacity at -20C is more evident than 

that seen at -25C. Both the average and maximum exhaust opacity due to white smoke are 

reduced with S-8 fuel content 

 
Figure III-22.  Exhaust Opacity at -20°C with Starting Aids and Cranking Motor 

 

 
Figure III-23.  Exhaust Unburned Hydrocarbons at -20°C with Starting Aids and Cranking Motor 
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From Figure III-23 a trend of decreasing exhaust UHC emissions is seen with increased S-8 fuel 

content. The results from the exhaust opacity measurements suggest this should be the case. 

When cold starting aids are utilized, it is apparent there is less UHC in the exhaust at cold 

temperatures with S-8. 

 

 
Figure III-24.  Start Time at 3°C without Starting Aids and with Battery/Starter 

 
 
Start times when the engine is cranked with the battery and starter, with glow plugs disabled is 

shown in Figure III-24 for 3C. The engine would not start on JP-8 at 3C without glow plugs. 

The engine did start with the S-8/JP-8 blend after a sixth crank attempt. The engine would 

attempt to run during the previous five attempts but never sustain. 
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Figure III-25.  Warm Up Time at 3°C without Starting Aids and with Battery/Starter 

 

Although the engine did start on the S-8/JP-8 blend at 3C, the warm up data was not collected 

due to the control system shutting down the engine. The warm up time for S-8 in Figure III-25 

appears proportional to the test temperature. 

 
Figure III-26.  Exhaust Opacity at 3°C without Starting Aids and with Battery/Starter 
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Figure III-26 suggests that during cold starting without glow plugs there are substantial 

maximum levels of white smoke, regardless of fuel type. However, the S-8 fuel has a reduced 

average exhaust opacity due to the engine starting at 3C without glow plugs. 

 

 

Figure III-27.  Exhaust Unburned Hydrocarbons at 3°C without Starting Aids and with 
Battery/Starter 

 

 

Figure III-27 suggests that during cold starting without glow plugs there are substantial 

maximum levels of unburned hydrocarbons, regardless of fuel type. Corresponding to the 

exhaust opacity result, the S-8 fuel also has reduced average unburned hydrocarbons due to the 

engine starting at 3C without the use of glow plugs. 
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Figure III-28.  Exhaust Opacity at 6°C without Starting Aids and with Battery/Starter 

 

 

Cold start tests were not performed with the neat S-8 fuel at 6C, but evaluations were performed 

with neat JP-8 and the S-8/JP-8 blend. Figure III-28 suggests that during cold starting without 

glow plugs there are substantial maximum and average levels of white smoke, regardless of fuel 

type, when the engine does not start. It should be noted the S-8/JP-8 blend attempted to start but 

would not sustain engine operation at 6C with a 300-RPM start threshold. A brief trial with a 

500-RPM start threshold resulted in a start with S-8/JP-8 blend. 
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Figure III-29.  Exhaust Unburned Hydrocarbons at 6°C without Starting Aids and with 

Battery/Starter 
 

 

Figure III-29 suggests that during cold starting without glow plugs there are substantial 

maximum and average levels of unburned hydrocarbons in the exhaust, regardless of fuel type, 

when the engine does not start. 

 

 

7.0 SUMMARY AND CONCLUSIONS 
 

Based on the limitations of test hardware for attaining absolute start temperature thresholds, the 

following conclusions can be made for the S-8, S-8/JP-8, and JP-8 fuels in the General Engine 

Products 6.5L, naturally -aspirated, IDI, diesel engine: 
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 With a constant speed cranking motor at 100-RPM and glow plugs utilization the data 

suggest due to the similar volatility of each fuel, the time to start is impacted by the glow 

plugs considerably. In the 6.5L engine the fuel spray is in very close proximity of the glow 

plugs in each cylinder. The cetane number difference between fuels is not evident in the start 

times. 

 

 There is a slight improvement in engine warm up time with S-8 content in the fuel blends. 

This is likely due to a more stable idle that can be partially attributed to cetane number. The 

decrease in warm up time is small compared to the overall time to warm up the engine. 

 

 The Exhaust Opacity data at -25°C suggests there is a similar amount of white smoke for 

each test fuel, however at -20°C both the average and maximum exhaust opacity due to white 

smoke are reduced with S-8 fuel content. 

 

 The largest variation between test fuels is seen for the Unburned Hydrocarbons (UHC) in the 

exhaust. Both the average and maximum UHC are lower with increasing S-8 content in the 

fuel. The results from the exhaust opacity measurements suggest this should be the case. 

When cold starting aids are utilized, it is apparent there is less UHC in the exhaust at cold 

temperatures with increasing S-8 content. 

 

 Start times when the engine is cranked with a battery and starter, and glow plugs disabled; 

indicate the engine will start on S-8 at 3°C. The engine would not start on JP-8 at 3°C 

without glow plugs. The engine did start with the S-8/JP-8 blend after a sixth crank attempt. 

The engine would attempt to run during the previous five attempts but never sustain. 

 

 During cold starting without glow plugs there are substantial maximum levels of white 

smoke, regardless of fuel type. However, the S-8 fuel has a reduced average exhaust opacity 

due to the engine eventually starting at 3°C without the use of glow plugs. 

 

 When cold starting without glow plugs there are substantial maximum levels of unburned 

hydrocarbons, regardless of fuel type. Corresponding to the exhaust opacity result, the S-8 

fuel also has reduced average unburned hydrocarbons due to the engine starting at 3°C 

without the use of glow plugs. 
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 During cold start attempts without glow plugs there are substantial maximum and average 

levels of white smoke and substantial maximum and average levels of unburned 

hydrocarbons in the exhaust, regardless of fuel type, when the engine does not start.   

 

 It should be noted the S-8/JP-8 blend attempted to start but would not sustain engine 

operation at 6°C with a 300-RPM start threshold. A brief trial with a 500-RPM start 

threshold resulted in a start with S-8/JP-8 blend. 
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IV. TASK IV:  IDENTIFICATION OF ARMY FUEL INJECTION 
PUMP ELASTOMERS 

 

1.0 OBJECTIVES 
 

The objectives of this task were to: 

 

 Identify the elastomeric components (seals, O-rings, gaskets etc.) found in the fuel injection 

pumps of selected high density combat, wheeled and ground support equipment. 

 

 Identify the engine manufacturer and model numbers of selected equipment. 
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 Obtain injection pump national stock number and part number from pertinent technical 

manuals. 

 

 Identify fuel injection pump manufacturers. 

 

 Contact fuel injection pump manufacturers to obtain elastomer composition and schematic 

drawings showing when available. 

 

 Estimate the potential for injection pump leakage based on composition of elastomers and 

their location within the pump. 

 

 

2.0. APPROACH 
 

A list of selected equipment was developed using Department of Defense Off-Road Fuel 

Consuming Mobility Ground Support Equipment Listing compiled by TFLRF. [1] Equipment 

selection was based on densities and mission criticality of equipment. Technical Manuals were 

utilized to obtain information on the injection pumps fueling selected equipment. Table IV-1 

shows the equipment that meets these criterions: 

 

 

Table IV-1.  High Density and or Mission Critical Equipment 
Equipment 

Nomenclature 
Engine Manufacturer 

Model Number 
Injection Pump 

Type 
Pump Manufacturer 

Bradley Fighting 
Vehicle M2/3 

Cummings Engine 
VTA 903T 

Pressure Timed Cummins Engine 
 

5 Ton M939 Series Truck Cummins NHC 250 Pressure Timed Cummins Engine 
Recovery Vehicle 
M88A1/2 
Combat Engineer Vehicle 
M728 
Bridge Launcher M60 

Continental AVDS 1790 
2-DR 

Rotary, Cam Operated AMBAC International 

Stryker Light Armored 
Vehicle  

Caterpillar 3126B Unit Injector Caterpillar Inc. 

Light/Medium Tactical 
Vehicle 

Caterpillar 3116/3126B Unit Injector Caterpillar Inc. 

HMMWV Series Truck GM 6.2 / 6.5L Rotary  Stanadyne 
5 Ton M939A2 Series 
Truck 

Cummins 6CTA 8.3L In-Line Cam Actuated Bosch 
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Table IV-1.  High Density and or Mission Critical Equipment 
Truck 10 Ton HEMMT Detroit Diesel 8V92T Unit Injector Detroit Diesel 
Combat Earthmover 
DEUCE 

Caterpillar 3126 HEUI Unit Injector  Caterpillar 

Container Handler RT240 
53K 

Cummins QSM 11 Pressure Timed Cummins 

Generator Set  
100 kW 

Caterpillar D3306(T) In-Line Cam Actuated Caterpillar  

Generator Set 
60 kW 

John Deere 6059T 
Allis Chalmers 3500 

Rotary Stanadyne 

Truck Forklift RT 10K John Deere 6059T 
 

Rotary Stanadyne 

 

 

Part numbers and parts schematics showing location of elastomer components were extracted 

from the manuals (Appendix IV-B) and the FED LOG Interactive Database queried for injection 

pump manufacturer and national stock numbers. Injection system manufacturers were contacted 

for identification of elastomer composition. From this effort, a table entitled “Injection Pump 

Elastomer Identification Table” (Appendix IV-A) was developed. The following information 

parameters are found in the table: 

 

 Equipment Nomenclature 

 Engine Manufacturer and Model Number 

 Injection System Manufacturer 

 Injection System Type 

 Seal/Gasket Nomenclature 

 National Stock Number 

 Part Number 

 Elastomer Composition 

 Technical Manual Number 

 

 

3.0 DISCUSSI ON 
 

The Injection Pump Elastomer Identification Table in Appendix IV-A is comprised of combat 

tracked, tactical wheeled, generator sets, material handling, and engineer earth moving 

equipment. The injection pump manufacturers identified as suppliers of the fueling components 

for these different vehicles and equipment are Stanadyne Company, Inc., AMBAC (formerly 
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American Bosch), Detroit Diesel, Bosch, Caterpillar, Delphi Pump Company, and Cummins 

Engine Company. 

 

The supplier companies were contacted telephonically or by email to request information 

concerning elastomers and composition in their respective injection pumps. Responses received 

were at times not all-inclusive and other sources for elastomer composition had to be utilized. 

Examples of these sources were: PartsBase, a government logistics data provider for the defense 

industry, FED LOG interactive database. The FED LOG Interactive Database is a logistics 

information system that allows the retrieval of data from the Federal Logistics Information 

System (FLIS) and service specific databases. Local diesel injection service companies were also 

utilized to obtain elastomer information. Cummins Engine Co. was the only supplier company 

that did not respond and informed TFLRF that without a contractual agreement, proprietary 

information of the list of elastomers and materials used on the PT pumps could not be divulged. 

 

Elastomers, material and number of times they appear in the elastomer identification table for the 

different injection pumps identified are shown in Table IV-2. They are further broken down and 

grouped by material family and shown in Table IV-3. 

 

 

Table IV-2.  Elastomer Materials Identified in ID Table  
Composition Material Number of Occurrences 

Viton 74 
Buna N Nitrile 13 
Butadiene-Arylonitrile 12 
Butyl Rubber 10 
Synthetic Rubber 9 
Nitrile (Buna)  4 
Butadiene 3 
HPNP & Nitrile 1 
Viton SR 1 
Fluorosilicone 1 
Buna N Nitrile SR 1 
Nylon 1 
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Table IV-3.  Elastomer Materials Identified in ID Table Grouped by Family 
Composition Material Number of Occurrences Total % 

Viton 75 57 
Nitrile 31 24 
Butyl Rubber 10 8 
Synthetic Rubber 9 7 
Butadiene 3 2 
Fluorosilicone 1 1 
Nylon 1 1 

 

 

An objective in the identification of elastomers was estimating the potential for injection pump 

leakage based on composition of elastomers, and their location within the pump. The following 

is a brief discussion on each of the elastomer compositions identified in the same order as the 

table above and an assessment on their propensity to react adversely and cause leakage when 

switched between aromatic and non-aromatic fuels: 

 

The most prominent rubber material found in the survey of injection pump elastomers was Viton. 

Viton is a synthetic rubber and fluoropolymer elastomer commonly used in O-rings. In previous 

testing, Viton elastomers were found to exhibit low variances in mass and volume changes when 

switch loaded between synthetic fuel containing no aromatics and JP-8 fuel with aromatics. 

Therefore, it can be speculated that Viton elastomers should present minimal problems if any, 

with the introduction of synthetic fuels. 

 

The next highest percentage in the number of elastomers identified in the survey was elastomers 

containing Nitrile rubber, a copolymer of butadiene and varying contents of Arylonitrile. In 

previous studies, Nitrile elastomers used in selected injection pumps were switch-loaded between 

non-aromatic and aromatic fuels. In this study, the Nitrile elastomers started to lose volume 

immediately after submersion in non-aromatic fuel and continued in a downward spiral with 

some swell variations when submersed in aromatic fuel; however, always remaining in negative 

numbers throughout the switch loading between aromatic and non-aromatic fuels. Volume loss 

in injection pump elastomers may contribute to fuel leakage. Depending in the location and 

purpose of the elastomers, the leakage can either be internal or external. External leakage, 

however small, becomes critical and must be addressed immediately for safety reasons. Internal 

leakage, on the other hand, can be presented in a better perspective. In direct internal combustion 

engines, fuel not metered to the injectors, is returned to the main supply tank. Therefore, due to 

the continuous and significant amount of fuel circulation, internal leakage may not be noticeable, 

unless the high-pressure area of the pump is affected. Whenever high fuel pressurization is 
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decreased because of internal leakage, power loss and engine timing retardation can occur and 

affect the performance of the engine. 

 

Butyl Rubber, a synthetic rubber produced by copolymerization of butylene and isoprene was 

identified as the material in the elastomers of the Bosch VE rotary pump and constitutes 8% of 

the elastomers identified. No known studies have determined butyl elastomers’ compatibility 

with non-aromatic fuels. However because of its excellent impermeability, it is believed that in 

static applications problems are not anticipated. 

 

Synthetic rubber is made from the polymerization of a variety of polymers and isobutylene. 

Synthetic rubber, although a broad term, was entered when elastomer composition was not 

identified by the pump manufacturer or specifically identified in any of the sources investigated. 

 

Butadiene rubber was identified in three static applications in the Bosch in-line pump. As 

determined in Task II–B, switch loading of butadiene elastomers between non-aromatic and 

aromatic fuels showed an acceptable degree of volume gains and losses of less than 4%. 

Problems while using non-aromatic or low-aromatic fuel are not anticipated. 

 

Fluorosilicone material was identified in one dynamic elastomer application in a specific model 

of the Stanadyne rotary pump. In a previous study, new and used Fluorosilicone seals exhibited 

large volume swells when switch loaded between non-aromatic and aromatic fuels. In this 

application, the Fluorosilicone seal is located in the main drive shaft between two Viton seals 

that prevent engine oil and fuel from commingling. Unless the Viton seal allows fuel seepage, it 

is not likely that the Fluorosilicone will ever be wetted with fuel. Therefore, no operational 

problems are anticipated when switching between non-aromatic and aromatic fuels. 

 

Nylon rubber was identified in one dynamic application in a specific model of the Stanadyne 

rotary pump. The elastomer is identified as a spacer on the drive shaft that is located adjacent to 

the driveshaft seal and is not anticipated to be a leakage factor regardless of fuel used. 

 

Viton, butadiene, Nitrile, and Fluorosilicone are the only materials that have been studied on the 

effects of switch loading between non-aromatic and aromatic fuels. Of these, the Nitrile 

elastomer exhibited the largest volume percent loss. The following segmented tables contain 

specific information on the different pumps identified in the Elastomer ID Table as containing 

Nitrile elastomers and denote the location of the seal and whether leakage if it occurs will be 

internal or external.  
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Equipment Type/ 
Engine/Fuel Pump 

Possible Leakage- 
Internal/External 

Dynamic/ 
Static 

Seal / Gasket NSN Part Number 

Recovery Vehicle 
M88A1 / 2, M728,  
AVLB 
AVDS 1790 
Rotary Pump- Model 
PSB-12BT 

External  8 ea Static O-ring, Fuel inlet/return hsng 5330005793156 MS28775-116 
External  1 ea Static O-ring, Fuel inlet housing cap 5331008195111 MS28778-24 
External  2 ea Static Gasket, Plunger bore screw 5330014338436 MS28775-017 
External  2 ea Static Gasket, Delivery valve 5330014338434 G410154 
External  2 ea Static O-ring, Hydraulic Head Assy 5331006086432 MS28775-237 
Internal  2 ea Static O-ring, Hydraulic Head Assy 5331005769733 MS28775-234 
Internal  4 ea Dynamic O-ring, Fuel Control Unit 5330006181920 MS28775-017 

 
 

 
 

Equipment Type/ 
Engine/Fuel Pump 

Possible Leakage- 
Internal/External 

Dynamic/ 
Static 

Seal / Gasket NSN Part 
Number 

M939 Series 5 Ton 
Cummins 6CTA 8.3 
Bosch In-Line 

External Static Seal/Washer Fuel Gallery 5330121564593  

The fuel gallery seal/washer is the only seal that is Nitrile in the Bosch In-Line pump. Because the washer is a compression washer 
and is steel encapsulated with Nitrile rubber, once tightened, it is not likely to leak. If leakage occurs, it will be external. 

 
  

Equipment Type/ 
Engine/Fuel Pump 

Possible Leakage- 
Internal/External 

Dynamic/ 
Static 

Seal / Gasket NSN Part 
Number 

HMMWV Series 
GEP 6.2/6.5L 
Stanadyne Rotary 

External Static Governor adjusting screw 5331006418283 11057 

The Stanadyne rotary pump has one governor adjusting screw O-ring. When the governor has to be adjusted, the screw is turned in 
or out. However, the governor hardly ever needs adjusting, therefore, the potential for leakage is minimal. If leakage should occur, it 
will be external. There is a Viton replacement for this seal. 
 
The model PSB 12BT pump is an oil-lubricated pump that has two separate hydraulic heads with 6 ports each. All the fuel is 
delivered to the hydraulic heads where it is pressurized, metered, and supplied to the injectors. If external leakage should occur, it 
would be in the fuel inlet and return O-rings and or the fuel inlet housing cap. The plunger bore and delivery valve gaskets are the 
least likely to leak because these seals are thick, flat, and static. Also, they require a specific torque when installed. 
 
One head assembly seal and one fuel control seal in each hydraulic head are dual-purpose seals, which prevent lubricating oil and 
fuel from commingling. A leak in either of these seals will be internal and perhaps not cause operational problems for a period of 
time; however, It can cause fuel dilution and if undetected, may eventually cause engine damage. The PSB 12BT pump is the only 
pump where fuel and oil can commingle and the material of the seal preventing this occurrence contains Nitrile. The vehicles that 
use this pump are not high density however, they are high mission critical equipment and there are no substitute vehicles that can be 
used as replacements. 
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Equipment Type/ 
Engine/Fuel Pump 

Possible Leakage- 
Internal/External 

Dynamic/ 
Static 

Seal / Gasket NSN Part 
Number 

Generator Set 60kW 
Allis Chalmers 3500 
Stanadyne Rotary 

Internal Static Seal, O-ring, regulator Assy  5331001715641 12406 

Internal Static Seal, O-ring, filter element 5331006418283 11507 

Internal Dynamic Seal, O-ring, control rod 
guide 

5331009378477 13550 

External Static Seal, O-ring, plug piston hole 5331009746643 12764 

External Static Seal, O-ring, plug 5331009364587 12766 

External Static Gasket, Timing window 5330005063975 10574 

Internal Dynamic Seal, O-ring, drive shaft 
Assy 

5331001715641 12406 

These generators are not in production and are being replaced with the Tactical Quiet generator sets with the John Deere engine. 
Approximately 30% are still in the inventory primarily in National Guard and Army Reserve units and should be replaced with the 
TQ sets by 2010 or sooner. 

 
 

Equipment Type/ 
Engine/Fuel Pump 

Possible Leakage- 
Internal/External 

Dynamic/ 
Static 

Seal / Gasket NSN Part 
Number 

Generator Set 30kW 
Hercules D298ERX-37 
Stanadyne Rotary 

Internal Static Seal, O-ring, filter element 5310008984927 15627 

External Static Seal, O-ring, cam adjusting 
screw 

5331006418283 11507 

External Static Seal, O-ring, transfer pump 5331013444225 26965 

These generators are not in production and are being replaced with the Tactical Quiet generator sets with the John Deere engine. 
Approximately 30% are still in the inventory primarily in National Guard and Army Reserve units and should be replaced with the 
TQ generator sets by 2010 or sooner. 

 

 

4.0 SUMMARY AND CONCLUSION 
 
 Elastomeric components found in injection pumps of selected high-density combat, wheeled 

and ground support equipment, were identified. 

 

 Engine manufacturer and model numbers of selected equipment were identified and a listing 

was generated showing fuel injection pump manufacturers, and the composition of the 

elastomers within each pump listed. 

 

 Injection pump manufacturers were contacted to obtain elastomer composition and schematic 

drawings showing location of elastomers within the pump. 

 

 An injection pump elastomer identification table was developed. 

 



 

66 

 An estimation was made on the potential for injection pump leakage based on composition of 

elastomers and their location within the pump, and whether leakage, if it occurred, would be 

external or internal. 

 

 Of the pumps identified, the model PSB 12BT pump fueling the AVDS 1790 engines in the 

recovery vehicle, engineer vehicle, and the AVLB bridge launcher is the only pump that 

raises the most concern with the use of non-aromatic fuel. The reason being that there are 

two head assembly static seals in each hydraulic head and two fuel control dynamic seals 

made out of butadiene and Arylonitrile material. These seals are dual-purpose seals that 

prevent lubricating oil and fuel from commingling within the pump. The fact that the 

material is a combination of butadiene and Arylonitrile may lessen the effect of shrinkage as 

opposed to pure Nitrile material. 

 

 

5.0 RECOMMENDATIONS 
 

Previous studies have found that elastomers containing Nitrile material exhibit a greater degree 

of mass and volume percent loss when exposed to non-aromatic fuels than do elastomers that are 

manufactured from other materials. The model PSB 12BT injection pump that fuels the M88 

recovery vehicle, M728 combat engineer vehicle, and the AVLB bridge launcher, contain critical 

seals made out of Nitrile material. Therefore it is recommended that further studies be conducted 

to examine the effects of these seals when exposed to non-aromatic fuels 

 

 

V. TASK V:  JP-8/S-8 FUEL BLEND STUDY 
 

1.0 APPROACH 
 

Fuel properties were determined for a 50/50% vol. Blend of S-8 and JP-8 petroleum based 

aviation fuel. The blend was analyzed according to the testing protocols listed in 

DEF STAN 91-91 Table 1. 
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2.0 RESULTS 
 

The results are presented in Table V-1. Two properties of the blend were retested because of 

inconsistent results (% Naphthalenes by D1840, Flash Point by D3828). The lubricity results are 

presented in Table V-2. Tables V-1 and V-2 contain the complete, final data set. The data was 

examined for compliance with JP-8 and DEF STAN 91-91 specifications. The following results 

were outside of the specification limits: 

 

 The base fuel (JP-8), S-8, and the blend were outside of the conductivity limit 

 The standard BOCLE result for S-8 was high 

 The density for S-8 and the blend was low 

 D86 residue and loss were slightly high for the blend 

 Hydrogen content of the base JP-8 was slightly low 
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Table V-1.  Fuel Blend Property Results 

Property Units 
MIL-DTL-83133 

(JP-8) Specification 
Requirements 

DEF STAN 
91-91 

CL03-0002 
JP-8 Base Fuel

AL-26936  

Blend1 
AL-27108 

 

S-8 Base 
Fuel 

AL-27074 
Ball-On-Cylinder Lubricity Evaluator, 
D 5001, avg. wear scar diameter mm 

NR2 
(0.65, max per 

MIL-PRF-25017) 
0.853 0.51 0.50 0.98 

Cetane Number, D 613  NR NR 50 54 61 
Cetane Number, IQT  NR NR 48 NR 58 
Cetane Index, D 976  Report NR 43 53 64 
Cetane Index, D 4737  NR NR 46 56 69 
Color, Saybolt, D 156  Report Report +15 +24 +30 
Conductivity, D 2624 pS/m 4 50-4505 10 0 0 
Copper Strip Corrosion, 2 hr @ 100C, D 130 Visual rating 1, max 1, max 1A 1A 1A 
Density @ 15C, D 4052 kg/m3 775 – 840 775.0 – 840.0 793.0 773.9 754.8 

     NR = Not Required by Specification 

                                                 
1 1:1 Blend of AL-26936-F (JP-8): AL-27074 (S-8) 
 
2 The contractor shall blend a corrosion inhibitor conforming to MIL-PRF-25017 into the F-34 (JP-8) grade fuel. The corrosion inhibitor additive is optional for F-35. The 
amount added shall be equal to or greater than the minimum effective concentration and shall not exceed the maximum allowable concentration listed in the latest 
revision of QPL-25017. The contractor or transporting agency, or both, shall maintain and upon request shall make available to the Government evidence that the 
corrosion inhibitors used are equal in every respect to the qualification products listed in QPL-25017. The point of injection of the corrosion inhibitor shall be determined 
by agreement between the purchasing authority and the supplier. 
 
 
3 The requirement to determine lubricity applies only to fuels containing more than 95% hydroprocessed material and where at least 20% is severely hydroprocessed and 
for all fuels containing synthetic components. The limit applies only at the point of manufacture. Severely hydroprocessed components are defined as petroleum derived 
hydrocarbons that have been subjected to a hydrogen partial pressure of greater than 7000 kPa (70 bar or 1015 psi) during manufacture. 
 
4 The conductivity must be between 150 and 450 pS/m for F-34 (JP-8) and between 50 and 450 pS/m for F-35, at ambient temperature or 29.4C (85F), whichever is 
lower, unless otherwise directed by the procuring activity. In the case of JP-8+100, JP-8 with the thermal stability improver additive (see 3.3.6), the conductivity limit 
must be between 150 to 700 pS/m at ambient temperature or 29.4C (85F), whichever is lower, unless otherwise directed by the procuring activity. 
 
5 The conductivity limits are mandatory for product to meet this specification.  However, it is acknowledged that in some manufacturing and distribution systems it is 
more practical to inject static dissipater additive further downstream. In such cases the Certificate of Quality for the batch should be annotated thus: “Product meets 
requirements of Defense Standard 91-91 except for electrical conductivity.” Due to high flow rates and very fine filtration used when fueling aircraft, it is absolutely 
essential that these conductivity limits are met at the point of delivery into aircraft. 
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Table V-1.  Fuel Blend Property Results (continued) 

Property Units 
MIL-DTL-83133 

(JP-8) Specification 
Requirements 

DEF STAN 
91-91 

CL03-0002 
JP-8 Base Fuel 

AL-26936  

Blend 
AL-27108 

S-8 Base 
Fuel 

AL-27074 
Microseparometer, D 3948  6 85, min 97 96 100 
Naphthalenes, D 1840 vol% 

Mass% 
3.0, max 

NR 
3.00, max 

NR 
1.63 
2.06 

0.81 
1.05 

<0.01 
<0.01 

Net Heat of Combustion, D 240 BTU/lb 
MJ/kg 

NR 
42.8, min 

NR 
42.8, min 

18.745 
43.6 

18,632 
43.3 

18,907 
44.0 

Net Heat of Combustion, D 3338 BTU/lb NR NR 18,627 18,803 18,975 
Smoke Point, D 1322  25, MIN 25, MIN 25 36.8 >50 
Sulfur, Mercaptan, D 3227 Mass% 0.002, max 0.0030, max <0.0003 0.0003 <0.0003 
Sulfur, Total, D 5453 Ppm 3000, max 3000, max 87 46 <1 
Thermal Oxidation Stability (JFTOT), 
260C, 
D 3241 

Change in 
pressure drop, 

mm Hg 
 

Heater tube 
deposit, visual 

rating 

25, max 
 
 
 

<37 

25, max 
 
 
 

<38 

1 
 
 
 

<2 

0 
 
 
 

1 

2 
 
 
 

2 

Total Acid Number, D 3242 Mg KOH/g 0.015, max 0.015, max 0.011 0.007 <0.001 
        NR = Not Run 

                                                 
6 The minimum Microseparometer rating using a Micro-Separometer (MSEP) shall be as follows: 

JP-8 Additives MSEP Rating, min.   
Antioxidant (AO)*, Metal Deactivator (MDA)* 90   
AO*, MDA*, and Fuel System Icing Inhibitor (FSII) 85   
AO*, MDA*, and Corrosion Inhibitor/Lubricity Improver (CI/LI) 80   
AO*, MDA*, FSII, and CI/LI) 70   
*Even though the presence or absence does not change these limits, samples submitted for specification conformance testing shall contain the same additives 
present in the refinery batch.  Regardless of which minimum the refiner elects to meet, the refiner shall report the MSEP rating on a laboratory hand blend of 
the fuel with all additives required by the specification. 
 
7 Peacock or abnormal color deposits result in a failure. 
8 Peacock or abnormal color deposits result in a failure. 
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Table V-1.  Fuel Blend Property Results (continued) 

Property Units 
MIL-DTL-83133 (JP-8) 

Specification 
Requirements 

DEF STAN 
91-91 

CL03-0002 
JP-8 Base 

Fuel 
AL-26936  

Blend  
AL-27108 

S-8 Base 
Fuel 

AL-27074 

Distillation, D 86 C @ vol% 
evap. 
IBP 
10 
20 
30 
40 
50 
60 
70 
80 
90 
95 

FBP 
residue 

loss 

 
Report 

205, max 
Report 

--- 
--- 

Report 
--- 
--- 
--- 

Report 
--- 

300, max 
1.5, max 
1.5, max 

 
Report 

205, max 
Report 

--- 
--- 

Report 
--- 
--- 
--- 

Report 
--- 

300, max 
1.5, max 
1.5, max 

 
--- 

160 
166 
--- 
--- 

190 
--- 
--- 
--- 

235 
--- 

256 
1.2 
0.4 

 
145 
161 
168 
176 
184 
192 
202 
213 
225 
240 
251 
259 
1.7 
1.6 

 
159 
171 
177 
--- 
--- 

201 
--- 
--- 
--- 

248 
--- 

272 
1.0 
0 

Existent Gum, D 381 mg/100 mL 7.0, max 7, max <0.1 1.5 1.0 
Flash Point, D 56 C 38, min 38, min 38 41 44 
Flash Point, D 93 °C 38, min NR 41 44 46 
Flash Point, D 3828 C 38, min 38, min 41 44 44 
Freezing Point, D 23869 C -47, max -47, max -49 -52 -58 
Freezing Point, D 5771 C NR NR NR NR -58 
Freezing Point, D 5972 °C` -47, max NR -48 Erratic 

Instrument 
Reading 

No Result 

Erratic 
Instrument 
Reading 

No Result 

                                                 
9 This is the referee test method. 
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Table V-1.  Fuel Blend Property Results (continued) 

Property Units MIL-DTL-83133 (JP-8) 
Specification 
Requirements 

DEF STAN 
91-91 

CL03-0002 
JP-8 Base 

Fuel 
AL-26936  

Blend  
AL-27108 

S-8 Base 
Fuel 

AL-27074 

Freezing Point, D 5982 °C NR NR NR NR -58 
Hydrocarbon Type, F.I.A., D 1319 vol% Aromatics: 25.0, max Aromatics: 25.0, 

max 
Aromatics: 

16.8 
Saturates: 82.2 

Olefins: 1.0 

Aromatics: 
7.1 

Saturates: 
92.3 

Olefins: 0.6 

Aromatics: 
0.5 

Saturates: 
99.0 

Olefins: 0.5 
Hydrogen Content, D 5291 mass % 13.4, min NR 13.15 14.5 15.2 
Kinematic Viscosity @ -20C, D 445 cm2/s 8.0, max 8.000, max 3.48 3.87 4.38 
Kinematic Viscosity @ 40C, D 445 cm2/s NR NR 1.14 1.21 1.35 

 

 

Table V-2.  Lubricity Results with AL-26955A (Ondeo/Nalco Additive) CI/LE 
Fuel Type BOCLE, mm HFRR, µm SLBOCLE, g 

S-8 + 12 mg/L CI/LE 0.72 765 1350 
S-8 + 22.5 mg/L CI/LE 0.57 735 1650 
S-8/JP-8 Blend 50/50 + 12 mg/L 
CI/LE 

0.51 650 2350 

S-8/JP-8 Blend 50/50 + 22.5 mg/L 
CI/LE 

0.50 650 3150 

S-8/JP-8 Blend 50/50 0.50 695 2350 
JP-8, AL-26936 0.51 720 2150 
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VI. TASK VI:  BOCLE DATA FOR REFERENCE FLUIDS 
 

1.0 APPROACH 
 

The standard BOCLE ASTM D5001 test was conducted on the reference fluids for the ground 

fuel lubricity tests ASTM D6078 and ASTM D6079. 

 

 

2.0 RESULTS 
 

The BOCLE results are shown below: 

 

 Reference Fluid A: 0.56-mm average wear scar diameter in the BOCLE test.  

 Reference Fluid B: 0.85-mm average wear scar diameter in the BOCLE test. 

 

The data were transmitted to TARDEC for their use. 
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APPENDICES 
 
 

Title 
 
II-A Grouped Elastomer Data, by Elastomer Type for Each Pump, Change Calculated by 

Method B 

 

II-B Stanadyne Pump, Data for Individual Elastomers, Change Calculated by Method A 

(Cumulative) 

 

II-C Bosch Pump, Data for Individual Elastomers, Change Calculated by Method A 

(Cumulative) 

 

II-D Detroit Diesel Unit Injector, Data for Individual Elastomers, Change Calculated by 

Method A (Cumulative) 

  

IV-A Injection Pump Elastomer Identification Table 

 

IV-B Schematic Drawings Showing Location of Elastomers within the Pumps  

 

 
 
 
 
 
 
 
 



 

 

 
 
 
 
 
 
 

APPENDIX II-A 
 

Grouped Elastomer Data, by Elastomer Type for Each Pump 
Change Calculated by Method B 



 
IIA-1 

  

 
 

 
 

Stanadyne Injection Pump Viton Elastomers Mass Changes in Fuel

-6

-4

-2

0

2

4

6

0 28 56 84 112

Days

A
ve

ra
g

e 
M

as
s 

%
 C

h
an

g
e

Viton (New In air) Viton (New In fuel) Viton (Used In fuel)

35 91

S-8

7 63

JP-8 S-8 S-8 + 100

Method B - Fuel to Fuel

Stanadyne Injection Pump Viton Elastomers Volume Changes in Fuel

-6

-4

-2

0

2

4

6

0 28 56 84 112

Days

A
ve

ra
g

e 
V

o
lu

m
e 

%
 C

h
an

g
e

Viton (New In air) Viton (New In fuel) Viton (Used In fuel)

7 35 63 91

S-8 JP-8 S-8 S-8+150

Method B- Fuel to Fuel



 
IIA-2 

 

 
 
 

 
 

Stanadyne Injection Pump Fluorosilicone Elastomers Mass Changes 
in Fuel 

-12

-8

-4

0

4

8

12

0 28 56 84 112

Days

A
ve

ra
g

e 
M

as
s 

%
 C

h
an

g
e

Flu Silicone (New In air) Flu Silicone (New In fuel) Flu Silicone (Used In fuel) 

Mass changes of all fluorosilicone 

7 35 63 91

S-8 JP-8 S-8 S-8+150

Method B -Fuel to Fuel

Stanadyne Injection Pump Fluorosilicone Elastomers Volume 
Changes in Fuel

-40

-30

-20

-10

0

10

20

30

40

0 28 56 84 112

Days

A
ve

ra
g

e 
V

o
lu

m
e 

%
 C

h
an

g
e

Flu Silicone (New In air) Flu Silicone (New In fuel) Flu Silicone (Used In fuel) 

Volume changes of all used red shaft seals 

7 35 63 91

S-8 JP-8 S-8 S-8+150

Method B- Fuel to Fuel



 
IIA-3 

 

 

 
 
 

 

Stanadyne Injection Pump Fluorosilicone Elastomers Mass Changes 
in Fuel

-12

-8

-4

0

4

8

12

0 28 56 84 112

Days

A
ve

ra
g

e 
M

as
s 

%
 C

h
an

g
e 

Flu Silicone (New In air) Flu Silicone (New In fuel) Flu Silicone (Used In fuel) 

S-8 JP-8 S-8 S-8+150

7 35 63 91

Red shaft seal P-1 (aberrant from the start) removed from the calculated average 

Method B- Fuel to Fuel

Stanadyne Injection Pump Fluorosilicone Elastomers Volume 
Changes in Fuel

-12

-8

-4

0

4

8

12

0 28 56 84 112

Days

A
ve

ra
g

e 
V

o
lu

m
e 

%
 C

h
an

g
e

Flu Silicone (New In air) Flu Silicone (New In fuel) Flu Silicone (Used In fuel) 

S-8 JP-8 S-8 S-8+150

7 35 63 91

Red shaft seal P-1 (aberrant from the start) removed from the calculated average 

Method B- Fuel to Fuel



 
IIA-4 

 

 
 
 

 
 

Bosch In-Line Injection Pump Butadiene Elastomers Mass Changes 
in Fuel

-6

-4

-2

0

2

4

6

0 28 56 84 112

Days

A
ve

ra
g

e 
M

as
s 

%
 C

h
an

g
e

New in air New in fuel Used-in fuel 

7 35 63 91

S-8 JP-8 S-8 S-8+150

Method B-Fuel to Fuel

Bosch In-Line Injection Pump Butadiene Elastomers Volume Changes 
in Fuel

-6

-4

-2

0

2

4

6

0 28 56 84 112

Days

A
ve

ra
g

e 
V

o
lu

m
e 

%
 C

h
an

g
e

New in air New in fuel Used-in fuel 

7 35 63 91

S-8 JP-8 S-8 S-8+150

Method B-Fuel to Fuel



 
IIA-5 

 

 
 
 

 
 

Bosch In-Line Injection Pump Nitrile Fuel Gallery Seal/Washer Mass 
Changes in Fuel 

-6

-4

-2

0

2

4

6

0 28 56 84 112

Days

A
ve

ra
g

e 
M

as
s 

%
 C

h
an

g
e

New in air New in fuel

Used Galley Seals/Washres Were 
Not Provided With Used Pumps

35 63 91

S-8 JP-8 S-8 S-8 +150

7

Method B-Fuel to Fuel

Bosch In-Line Injection Pump Nitrile Fuel Gallery Seal/Washer 
Volume Changes in Fuel 

-8

-4

0

4

8

0 28 56 84 112

Days

A
ve

ra
g

e 
V

o
lu

m
e 

%
 C

h
an

g
e

New in air New in fuel

7 35 63 91

S-8 JP-8 S-8 S-8 + 100

Used Gallery Seals/ Washers Were
Not Provided With Used PumpsMethod B - Fuel to Fuel



 
IIA-6 

 

 
 
 

 

Detroit Diesel Unit Injector Viton Elastomers Mass Changes In Fuel

-6

-4

-2

0

2

4

6

0 28 56 84 112

Days

A
ve

ra
g

e 
M

as
s 

%
 C

h
an

g
es

New inAir New In fuel Used In fuel

7 35 63 91

S-8 JP-8 S-8 S-8+150

Detroit Diesel Unit Injector Viton Elastomers Volume Changes In Fuel

-8

-4

0

4

8

0 28 56 84 112

Days

A
ve

ra
g

e 
V

o
lu

m
e 

%
 C

h
an

g
e

New inAir New In fuel Used In fuel

7 35 63 91

S-8 JP-8 S-8 S-8+100



 

 

 
 
 
 
 
 
 

APPENDIX II-B 
 

Stanadyne Pump 
Data for Individual Elastomers 

Change Calculated by Method A (Cumulative) 
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APPENDIX II-C 
 

Bosch Pump 
Data for Individual Elastomers 

Change Calculated by Method A (Cumulative) 
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APPENDIX II-D 
 

Detroit Diesel Unit Injector 
Data for Individual Elastomers 

Change Calculated by Method A (Cumulative) 
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APPENDIX IV-A 
 

Injection Pump Elastomer Identification Table 
 



    IVA-1 
 

  

Equipment 

Nomenclature 

Fighting Vehicle M213. 

5 Ton M939/A1 Series Truck 

Recovery Vehicle M88A112. 

Combat Engineer Vehicle M728. 

Bridge Launcher M60 Tank 

Stryker Light Armored Veh. 

LMTV. MT\12.5 and 5 Ton 

HMMIW Series Trucks 

M939A2 Series 5 Ton Truck 

Truck. tO Ton HMMTT 

Combat Earthmover DEUCE 

Container Handler RT240 53K 

Generator Set 100KW 

Engine Manufacturer& 

Model Number 

CumminsVTA903T 

Cummins NHC250 

Continental AVDS1790-2DR 

Continental AVDS1790-2D 

Continental AVOS 1790-20 

Caterpillar3116 and 3126B 

GM 6.2L &6.5L 

Cummins6CTA8.3L 

Detroit Diesei8V92T 

Caterpillar3126 HEUI 

Cummins QSM-11 

Caterpillar3306T 

Injection System Injection System 

Manufacturer Type 

Cummins Pressure Timed 

AMBAC PSB-12BT Rotary 

Caterpillar Unit Injector 

Stanadyne DB2829-4879 Rotary 

Bosch Six Cylinder In Line 

Detroit Diesel Unit Injector 

Caterpillar Unit Injector 

Cummins Pressure Timed 

Caterpillar Cam Actuated In-Line 

INJECTION PUMP ELASTOMER IDENTIFICATION TABLE 

Seal/Gasket 

Nomenclature 

Gasket Set (Kit) 

0-ring. Throttle Shaft 

0-ring. Fuel Damper 

0-ring. Fuel Damper 

Gear Pump Gasket 

Gasket Set (Kit) 

0-ring. Fuel Return Housing 

0-ring. Fuel Inlet Housing 

Gaske~ Solenoid Cover 

Gaske~ Fuel Shut-Off Lever 

Gaske~Shaft Lever 

Gaske~ Connector Recepticle 

Gaske~ Governor Cover 

Gaske~ Governor Housing 

Gaske~ Governor Cap 

Gaske~Operating Shaft Plate 

0-ring. Head Assembly 

0-ring. Head Assembly 

0-ring. Head Assembly 

0-ring. Quill Shaft Plug 

0-ring. Control Unit 

Gaske~ Plunger Bore Screw 

Gaske~ Delivery 

Injector 0-ring 

Injector 0-ring 

Gasket Set (Kit) 

Seal. Driveshaft 

Seal. Drives haft (Red) 

Gaske~ Timing Window Cover 

Seal. 0 ring. Hydraulic Head 

Seal. 0 ring. Plate Lock 

Seal. Transfer Pump 

Seal. 0 ring. Gov Adj Screw 

Seal. Throttle Shaft Control 

Seal. 0 ring. Drain Plug 

Seal. 0 ring. Cam Advance 

Seal. Advance Plunger 

Seal. 0 ring. Screw Head Locating 

Seal. 0 ring. Hsg Press Reg Assy 

Seal. Access Cover 

Gasket Set (Kit) 

Seal. 0 ring. Barrel Assembly 

Seal. 0 ring. Barrel Assembly 

Seal. 0 ring. Delivery Valve 

Sealrwasher. Fuel Galley 

Seal. 0 ring. Fuel System 

Seal. 0 ring. Fuel System 

Seal. 0 ring. Housing Actuator 

Gaske~ Pump Mounting 

Gasket Set (Kit) 

0-ring. Priming Pump 

O-Rin g. Fuel Valve 

Packing. wl Retainer 

NSN 

5330~0-'32-3813 

5330~0~81-9289 

5330~0.a09-266 7 

5330~0.a09-3276 

5330~1-136.a569 

5330~0-786~239 

5330~0~79-3156 

5331~0-a/9~111 

5330~0-786~190 

5330~0-310-'559 

5330~0~83-34 73 

5330~0.a27~635 

5330~0-310-'556 

5330~1~07~760 

5330~0-'40-9587 

5330~0-406-7316 

5331~0-'08-'432 

5331~0~76-9733 

5331~1-287-4813 

5331~0~84~263 

5330~0-'18-1920 

5330~1-433.a436 

5330~1-433.a434 

5331~1~66~673 

5331~1-360-'012 

2910.01-299~473 

5331~1-336-9559 

5330~1-192~779 

5330~1-233-2848 

5330~1-236~475 

5330~1-236~476 

5330~1-236~474 

5331~0-'41.a283 

5331~1-215-9638 

5330~1-233-2778 

5331~1-2327-7886 

5330~1-233.a597 

5330~1-236~472 

5330~1-234-2615 

2910~1-339-7912 

5331~1-301~992 

5331~1301-7867 

5331~1-303-1635 

5330-12-156-4523 

5330~1-306~923 

5330~1-348-2720 

5331~0~81-9299 

5330~1-338-4829 

5330~0-132~996 

5330~0~91-7543 

5330~1-198-'169 

5330~0-333~032 

Part No. 

30102~0 

100478 

100099 

139988 

3069017 

5702632 

MS28m-116 

MS28778-24 

GA8814 

GA401346 

GA1144 

7383426 

GA90B 

GA8813 

GA902 

GA9031 

MS28m-237 

MS28m-234 

MS28m-230 

MS28m-218 

MS28m~17 

G410154 

GA9035 

1P8116 

125.a274 

30405 

10453 

21860 

27603 

27245 

27601 

27608 

11507 

24585 

27609 

27610 

27163 

27602 

27607 

27W 

1417010008 

1410210503 

1410210501 

1410210041 

7603014106 

5234281 

1148718 

129888 

3069103 

5P8766 

7F8607 

5B3718 

1634594 

Elastomer 

Composition 

NIA 

Rubber. Synthetic 

Rubber. Synthetic 

Rubber. Synthetic 

Rubber. Synthetic 

NIA 

Butadiene-Acrylonitrile 

Butadiene-Acrylonitrile 

Buna N Nitrile 

Buna N Nitrile 

Buna N Nitrile 

Buna N Nitrile 

Buna N Nitrile 

Buna N Nitrile 

Buna N Nitrile 

Buna N Nitrile 

Butadiene-Acrylonitrile 

Butadiene-Acrylonitrile 

Butadiene-Acrylonitrile 

Butadiene-Acrylonitrile 

Butadiene-Acrylonitrile 

Buna N Nitrile 

Buna N Nitrile 

Viton 

Viton 

NIA 

Viton 

Fluorosilicone 

Viton 

Viton 

Viton 

Viton 

BUNA N Nitrile 

Viton 

Viton 

Viton 

Viton 

Viton 

Viton 

Viton 

NIA 

Butadiene 

Butadiene 

Butadiene 

BUNA N Nitrile 

Viton 

Viton 

Rubber. Synthetic 

Rubber. Synthetic 

NIA 

Viton 

Viton 

Viton 

Technical 

Manual Number. 

TM 9-2320-272-24P 

TM 9-2320-272-24P 

TM 9-2320-272-24P 

TM 9-2320-272-24P 

TM 9-2320-272-24P 

TM 9-2910-212-34&P 

TM 9-2910-212-34&P 

TM 9-2910-212-34&P 

TM 9-2910-212-34&P 

TM 9-2910-212-34&P 

TM 9-2910-212-34&P 

TM 9-2910-212-34&P 

TM 9-2910-212-34&P 

TM 9-2910-212-34&P 

TM 9-2910-212-34&P 

TM 9-2910-212-34&P 

TM 9-2910-212-34&P 

TM 9-2910-212-34&P 

TM 9-2910-212-34&P 

TM 9-2910-212-34&P 

TM 9-2910-212-34&P 

TM 9-2910-212-34&P 

TM 9-2910-212-34&P 

TM 9-2320-366-24P-1 

TM 9-2320-366-24P-1 

TM 9-2815-237-34P 

TM 9-2815-237-34P 

TM 9-2815-237-34P 

TM 9-2815-237-34P 

TM 9-2815-237-34P 

TM 9-2815-237-34P 

TM 9-2815-237-34P 

TM 9-2815-237-34P 

TM 9-2815-237-34P 

TM 9-2815-237-34P 

TM 9-2815-237-34P 

TM 9-2815-237-34P 

TM 9-2815-237-34P 

TM 9-2815-237-34P 

TM 9-2815-237-34P 

TM 9-2320-272-24P-1 

TM 9-2320-272-24P-1 

TM 9-2320-272-24P-1 

TM 9-2320-272-24P-1 

TM 9-2320-272-24P-1 

TM 9-2320-279-24P-1 

TM 5-2430-200-24P 

TM 10-3930-'75-24P 

TM 10-3930-'75-24P 

TM5-'115-'00-24P 

TM5-'115-'00-24P 

TM5-'115-'00-24P 

TM5-'115-'00-24P 
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Generator Set60KW, John Deere 6059T Stanadyne DB4627-4807 Rotary Gasket Set (Kit) 5330~1-333~398 24372 NIA TM 9-2815-256-24P 

Truck Forklift RT 10K Seal, D-Ring, Connector Assy 5331~1-480.a865 27607 Viton TM 9-2815-256-24P 

Seal, D-Ring, Throttle Shaft 5331~1-309-9370 17438 Viton TM 9-2815-256-24P 

Gaske~ Cover Access 5330~1-234-2615 27244 Viton TM 9-2815-256-24P 

Seal, D-Ring, Screw 5331~1-236~472 27602 Viton TM 9-2815-256-24P 

Seal, D-Ring, Screw, Cam Adv 5331~1-232-7886 27610 Viton TM 9-2815-256-24P 

Seal, D-Ring, Adv Plug 5331~1-399-2159 29280 Viton TM 9-2815-256-24P 

Retainer, Packing, Piston Ring 5330~1-399-2161 29281 Viton TM 9-2815-256-24P 

Seal, D-Ring, Adv Plug 5331~1-399-2160 29282 Viton TM 9-2815-256-24P 

Seal, D-Ring, Pivot Shaft 5331~1-423-4023 31332 Viton TM 9-2815-256-24P 

Gaske~ Timing Window 5330~1-233-2848 27603 Viton TM 9-2815-256-24P 

Tube, Insulating 4710~1-230~611 23190 Viton TM 9-2815-256-24P 

Spacer, Drive Shaft 5330~1-467-'053 30445 Nylon TM 9-2815-256-24P 

Seal, Drive Shaft 5330~1-470-2039 30804 HPNP&Nitrile TM 9-2815-256-24P 

Seal, D-Ring, Cap Assembly 5131~0.a77-4960 12966 Viton TM 9-2815-256-24P 

Seal, D-Ring Regulator 5331~1-236~473 19844 Viton TM 9-2815-256-24P 

Packing, Preformed 5330~1-236~474 27608 Viton TM 9-2815-256-24P 

s~~!. 0-~.in~. Cn!r! ~-ocl G!!icl~ 5331~1236~4?6 2?601 \!!ton TM 9-2815-256-24P 

Generator Set60 KW Allis Chalmers 3500 Stanadyne DCMFC629-2672 Rotary Gasket Set (Kit) 5330~0-401~247 16369 NIA TM 9-' 115~45-24P 

Gaske~ Governor Cover 5330~1-234-2615 27244 Viton TM 9-' 115~45-24P 
Seai,D-Ring, Throttle Shaft 5331~1-309-9370 17438 Viton TM 9-' 115~45-24P 

Seal, D-Ring, Regulator Assy 5331~0-171~641 12406 Butadiene-Acrylonitrile TM 9-' 115~45-24P 
Seal, D-Ring, Filter Element 5331~0-'41.a283 11507 Buna N Nitrile SR TM 9-' 115~45-24P 
Seal, D-Ring Piston Assembly 5330~0-901~749 17056 Viton TM 9-' 115~45-24P 
Seal, D-Ring, Cap Assembly 5331~0.a77-4960 12966 Viton SR TM 9-' 115~45-24P 
Seal, D-Ring, Control Rod Guide 5331~0-937.a477 13550 Butadiene-Acrylonitrile TM 9-' 115~45-24P 

Seal, D-Ring, Shaft, Governor 5331~0-'41.a286 11588 Rubber, Synthetic TM 9-' 115~45-24P 
Seal, D-Ring, Plug, Piston Hole 5331~1~14-'985 20113 Butadiene-Acrylonitrile TM 9-' 115~45-24P 
Seal, D-Ring, Plug, Piston Hole 5331~1-974-'643 12764 Rubber, Synthetic TM 9-' 115~45-24P 
Seal, D-Ring, Plug 5331~0-936-4587 12766 Butadiene-Acrylonitrile TM 9-' 115~45-24P 
Seal, D-Ring, Cam Ring 5331~0-'41.a291 11304 Rubber, Synthetic TM 9-' 115~45-24P 

Gaske~ Timing Window 5330~0~06-3975 10574 Nitrile (BUNA) TM 9-' 115~45-24P 

Seal, D-Ring, Drive ShaftAssy 5331~0-171~641 12406 Butadiene-Acrylonitrile TM 9-' 115~45-24P 

Packing Preformed, Drive SftAssy 5330~0-757-1680 10453 Viton TM 9-' 115~45-24P 

GeneratorSet30KW John Deere 4039T Stanadyne DB2435-4806 Rotary Gasket Set (Kit) 5330~1-236~625 24373 NIA TM 9-2815-255-24P 

Seal, D-Ring, Connector Assy 5331~1-480.a865 27607 Viton TM 9-2815-255-24P 

Gaske~ Cover 5330~1-234-2615 27244 Viton TM 9-2815-255-24P 

Seal, D-Ring, Screw 5331~1-236~472 27602 Viton TM 9-2815-255-24P 

Seal, D-Ring, Screw, Cam Adv 5331~1-232-7886 27610 Viton TM 9-2815-255-24P 

Retainer, Packing, Piston Ring 5330~1-399-2161 29281 Viton TM 9-2815-255-24P 

Seal, D-Ring, Adv Plug 5331~1-399-2159 29280 Viton TM 9-2815-255-24P 

Seal, D-Ring, Adv Plug 5331~1-399-2160 29282 Viton TM 9-2815-255-24P 

Seal, D-Ring, Governor Shaft 5331~1-423-4023 31332 Viton TM 9-2815-255-24P 

Seal, D-Ring, Cap Assembly 5131~0.a77-4960 12966 Viton TM 9-2815-255-24P 

Gaske~ Timing Window 5330~1-233-2848 27603 Viton TM 9-2815-255-24P 

Tube, Insulating 4710~1-230~611 23190 Viton TM 9-2815-255-24P 

Seal, Drive Shaft 5330~0-757-1680 10453 Viton TM 9-2815-255-24P 

Seai,D-Ring Regulating Valve 5331~1-236~473 19844 Viton TM 9-2815-255-24P 

Seal, D-Ring, Hydraulic Head 5330~1-236~474 27608 Viton TM 9-2815-255-24P 

Seal, D-Ring, Hydraulic Head 5331~1-236~475 27245 Viton TM 9-2815-255-24P 
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GeneratorSet30KW Hercules D298ERX37 Stanadyne DBMFC633-1LK Rotary Gasket Set (Kit) 5330~0-401~247 NIA TM 9-'115-465-24P 

Gaske~ Cover 5330~1-234-2615 27244 Viton TM 9-'115-465-24P 
Tube, Insulating 4710~1-230~611 23190 Viton TM 9-'115-465-24P 
Seal, Throttle Shaft 5331~1-309-9370 17438 Viton TM 9-'115-465-24P 
Seal, 0-Ring, End Plate 5331~0-171~641 12406 Nitrile (BUNA) TM 9-'115-465-24P 
Seal, Filter Element 5310~0.a98-4927 15627 Nitrile (BUNA) TM 9-'115-465-24P 
Seal, 0-Ring, Gov Adj Screw 5331~0-'41.a283 11507 Buna N Nitrile TM 9-'115-465-24P 
Seal, 0-Ring, Plug, End Plate 5331~0.a77-4960 12966 Viton TM 9-'115-465-24P 
Seal, 0-Ring Transfer Pump 5331~1-344-4225 26965 Nitrile (BUNA) TM 9-'115-465-24P 
Seal, 0-Ring, Pivot Shaft 5331~1-4223-4043 31332 Viton TM 9-'115-465-24P 
Seal, 0-Ring, Cntrl Rod Guide 5331~1-236~476 27601 Viton TM 9-'115-465-24P 
Seal, 0-Ring, Adv Plug 5331~1-399-2160 29282 Viton TM 9-'115-465-24P 
Seal, 0-Ring, Adv Plug 5331~1-399-2159 29280 Viton TM 9-'115-465-24P 
Seal, 0-Ring, Cam Adj Screw 5330~1-399-2161 29281 Viton TM 9-'115-465-24P 
Seal, 0-Ring, Adjusting Plug 5331~0-936-4587 12765 Viton TM 9-'115-465-24P 
Seal, 0-Ring, Head Rotor Assy 5330~0-'41.a292 27245 Viton TM 9-'115-465-24P 
Washer, Fla~ Screw 5330~1-333-26 77 10464 Viton TM 9-'115-465-24P 
Gaske~ Cover Line 5330~0~06-3975 10574 Viton TM 9-'115-465-24P 
Seal, 0-Ring, Tube 5331~0.a77-4972 10519 Viton TM 9-'115-465-24P 
Seal, 0-Ring, Drive Shaft 5330~0-757-1680 10453 Viton TM 9-'115-465-24P 

Fork Lift, 6,000 Variable Reach Cummins 5.9L BoschVE Rotary Gasket Set (Kit) 5330~1-340.a461 146701059 NIA TM 10-3930-'60-24P 
Seal, 0-Ring, Lever Control 5331-12-315-3154 1460210301 Butyl Rubber TM 10-3930-'60-24P 
Seal, 0-Ring, Adjusting Screw 5331~1-297.a857 1460210319 Butyl Rubber TM 10-3930-'60-24P 
Seal, 0-Ring, Shaft 5331-12-315~152 1460210008 Butyl Rubber TM 10-3930-'60-24P 
Seal, 0-Ring, Governor Shaft 5331~1-344-'262 1420210047 Butyl Rubber TM 10-3930-'60-24P 
Seal, Plain Encased, Drive Shaft 5330~1-344.a014 1460283307 Viton TM 10-3930-'60-24P 
Gaske~ Screw, Slotted Shldr 5330~1-344.a029 1460105307 Butyl Rubber TM 10-3930-'60-24P 
Seal, 0-Ring, Plate Cover 5331~1-298-3058 1460210304 Butyl Rubber TM 10-3930-'60-24P 
Seal, 0-Ring, Valve Control 5331~1-286-2491 1460210007 Butyl Rubber TM 10-3930-'60-24P 
Seal, 0-Ring, Hydraulic Head 5331~1-286-7124 1900210154 Butyl Rubber TM 10-3930-'60-24P 

Seal, 0-Ring, Electro Magnet 5331~1-201-4605 1460210006 Butyl Rubber TM 10-3930-'60-24P 
Seal, 0-Ring, Plug Screw 5331~1-286~801 1460210316 Butyl Rubber TM 10-3930-'60-24P 

Fork Lift, 4,000 Rough Terrain Cummins 4B 3.9L Delphi Rotary Gasket Set (Kit) 2910~1-360-2406 7135-112 NIA TM 10-3930-'64-24P 
Gaske~ Pump Cover 5330~0~85-2170 7123-287 Viton TM 10-3930-'64-24P 
0 ring, Governor Shaft 5330~1-200-' 703 5855-30 Viton TM 10-3930-'64-24P 
Gaske~ Cover Access 5330~1-285-'908 9045-137 Viton TM 10-3930-'64-24P 
Gaske~ Fuel Control Cover 5330~0~86-2754 7123-937 Viton TM 10-3930-'64-24P 
0 ring, Electric Solenoid 5331~1-360-2841 5855-30DT Viton TM 10-3930-'64-24P 
0 ring, Hydraulic Head Rotor 5330~0~86-2725 7139-43 Viton TM 10-3930-'64-24P 
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Schematic Drawings Showing Location of 
Elastomers within the Pump 
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TM 9-2910-212-34&P 

EQUIPMENT DESCRIPTION AND DATA 0002 00 

THIS WORK PACKAGE COVERS: 
Equipment Description and Data 

GENERAL DESCRIPTION 

The following terms will be used to identify pump areas and components (refer to Figure 1-1 ): 

Governor end shall be called the front. 

Drive end shall be called the rear. 

Left and right sides of the pump will be determined when viewing the pump from the front. 

Head assemblies are numbered 1 and 2 viewed from the rear. 

PURPOSE 

The pump is designed to deliver accurately metered quantities of high pressure fuel to the engine cylinders. 

GOVERNOR 
COVER 

(11 MM PUMP) 

GOVERNOR 
HOUSING 

OPERATING 
LEVER 

Figure 1-1. PSB-12BT Fuel Injection Pump (11 mm) Right Front View. 

0002 00-1 

FUEL RETURN 
(11 MM PUMP) 

03i352M 



TM 9-2910-212-34&P 

EQUIPMENT DESCRIPTION AND DATA - CONTINUED 

MAJOR PUMP COMPONENTS 

For major pump components, refer to Figures 1-2 and 1-3. 

Pump housing: 

One-piece aluminum casting. 

Has passages for lubricating oil flow (Figures 1-4 and 1-5. 

Lubricating oil is supplied by the engine. 

Electrical/manual solenoid: 

Mounted in cover and solenoid. 

Can be operated electrically or manually. 

Shuts off fuel flow to engine. 

Fuel injection pump head assemblies include: 

Heads. 

Fuel plungers. 

Plunger sleeves. 

Plunger drive spur gears. 

Fuel delivery valves. 

Plunger springs. 

Head assemblies have: 

Centrally ground and lapped bores with fitted plungers. 

Counterbored and threaded upper ends for plunger bore screw. 

Fuel discharge passages extending symmetrically from plunger bore. 

Inclined passages from plunger bore to fuel delivery valves. 

Inclined passages from fuel delivery valve to plunger annulus. 

Tapped openings for inlet and outlet bleeder valve stems. 

Drilled passages from inlet/outlet openings to fuel supply sump {Figure 1-4 ). 

Supply sump located at center of plunger bore. 

Sump accommodates plunger sleeve (Figure 1-4). 

Additional passages for lubricating oil. 

0002 00-2 

0002 00 



TM 9-2910-212-34&P 

EQUIPMENT DESCRIPTION AND DATA - CONTINUED 

MAJOR PUMP COMPONENTS - CONTINUED 

Fuel plunger, plunger sleeve and head assembly: 

Are matched components. 

Plunger is lapped to head and plunger sleeve. 

Plunger has parallel flats at lower end. 

Parallel flats lock plunger to spur gear through plunger guide. 

Guide will shear if plunger freezes preventing damage to other internal parts. 

Plunger spring and spring seats are held on plunger by plunger locks. 

Fuel filter assembly: 

Contains a 1 0 micron filter element. 

Element is replaceable. 

Mounted to head assemblies by drilled bleeder valve stems and cap nuts. 

Bleeder housing and valve assembly: 

Returns excess fuel to vehicle fuel tanks through hose and tube system. 

Bleeder valve is spring loaded. 

Maintains constant fuel pressure in head assemblies. 

Valve has 0.062 in. (1.57 mm) orifice allowing air to be bled off even if valve is closed. 

Mounted to head assemblies by drilled bleeder valve stems and cap nuts. 

Camshaft has: 

Two three-lobe cams. 

Two spiral gears. 

Spiral gears are machined as part of camshaft. 

Tappet assemblies: 

Consists of guide assembly, roller and roller pin. 

Cam lobe action is transmitted by tappet roller to guide assembly. 

Tappet assembly transmits cam lobe action to fuel plunger. 

Gear shaft assemblies: 

Composed of quill shaft, bushing assembly, and camshaft driven helical gear. 

Transmit camshaft rotary motion to fuel plungers for fuel distribution. 

Plungers rotate at one half camshaft speed. 

0002 00-3 
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TM 9-2910-212-34&P 

EQUIPMENT DESCRIPTION AND DATA - CONTINUED 

MAJOR PUMP COMPONENTS - CONTINUED 

Governor housing components composed of: 

Weight and spider assembly. 

Sleeve assembly. 

Inner and outer governor springs. 

Fulcrum lever assembly. 

Operating linkages. 

Operating lever assembly. 

Governor weight and spider assembly is an integral part of fuel injection pump assembly. 

Weight and spider assembly: 

Pressed on camshaft extension. 

Has two moveable weight assemblies. 

Weights are pinned to opposite sides of friction drive spider. 

Weights swing freely on weight pins. 

Sleeve assembly: 

Moves freely on camshaft extension. 

Governor weights act against thrust bearing on inner end of sleeve. 

Inner and outer springs act against outer end of sleeve. 

Slots on sides of sleeve receive the fulcrum lever pivot pins. 

Fulcrum lever assembly: 

Has smoke limit cam and droop screw. 

Is controlled by the operating lever assembly and sleeve assembly. 

Fulcrum lever action is transmitted to smoke limit cam and droop screw. 

Control rod assembly transmits fulcrum lever action to fuel control lever assembly. 

Fuel control lever assembly: 

Pivots on fuel control lever screw. 

Transmits control rod action to fuel control unit assemblies through yoke assembly. 

Fuel control unit assemblies: 

Control position of fuel plunger sleeve in relation to plunger spill port. 

Spill port and sleeve relationship determine amount of fuel pumped each stroke. 

0002 00-4 
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TM 9-2910-212-34&P 

EQUIPMENT DESCRIPTION AND DATA - CONTINUED 

1 Plunger drive spur gear 
2 Plunger bore screw 
3 Head assembly 
4 Fuel delivery valve 
5 Plunger sleeve 
6 Fuel plunger 
7 Plunger guide 
8 Upper spring seat 
9 Plunger springs 
10 Tappet assembly 
11 Plunger lock 

12 Lower spring seat 
13 Camshaft 
14 Governor weight and spider assembly 
15 Sleeve assembly 
16 Governor outer spring 
17 Governor inner spring 
18 Fulcrum lever assembly 
19 Droop screw 
20 Smoke limit cam 
21 Pump housing 

Figure 1-2. Major Pump Components (Sheet 1 of 2). 

(Cutaway through Governor Housing, Camshaft, and Head Assembly) 

0002 00-5 
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TM 9-2910-212-34&P 

EQUIPMENT DESCRIPTION AND DATA - CONTINUED 

22 Bleeder housing and valve assembly 
23 Fuel filter assembly 
24 Gear shaft assembly 
25 Electrical solenoid 
26 Cover and solenoid 
27 Fuel control lever 
28 Fuel control yoke assembly 
29 Fuel control unit assembly 
30 Bleeder valve stem 

Figure 1-3. Major Pump Components (Sheet 2 of 2). 

(Cutaway through Cover and Solenoid, Head Assembly, and Gear Shaft Assembly) 

0002 00-6 

0002 00 
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TM 9-2910-212-34&P 

EQUIPMENT DESCRIPTION AND DATA - CONTINUED 

1 Horizontal oil passage 
2 Main horizontal oil passage 
3 Tappet assembly annulus 
4 Upper vertical oil passage 
5 Hydraulic head oil passage 
6 Vertical outlet fuel passage 
7 Horizontal outlet fuel passage 
8 Fuel port 
9 Delivery valve upper fuel passage 
1 0 Fuel delivery valve 
11 Delivery valve lower fuel passage 
12 Plunger distributing slot 

13 Plunger annulus 
14 Plunger vertical fuel passage 
15 Plunger horizontal fuel passage 
16 Plunger sleeve 
17 Fuel supply sump 
18 Tappet assembly oil passage 
19 Oil sump 
20 Gear shaft oil passage 
21 Lower vertical oil passage 
22 Camshaft journal oil passage 
23 Camshaft bushing annulus 
24 Camshaft oil passage 

Figure 1-4. Fuel and Oil Flow Diagram (Sheet 1 of 2). 

(Cutaway through Governor Housing, Camshaft, and Head Assembly) 
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TM 9-2910-212-34&P 

EQUIPMENT DESCRIPTION AND DATA - CONTINUED 0002 00 

MAJOR PUMP COMPONENTS - CONTINUED 

Lubrication System (Figures 1-4 and 1-5): 

Pressurized engine oil is delivered to the fuel injection pump through an external hose. 

Pump housing has one main horizontal oil passage to lubricate tappet assemblies and gear shaft assemblies. 

One vertical passage provides lubrication for head assembly components. 

Another vertical passage provides lubrication for camshaft journal and governor weight and spider assembly com­

ponents. 

Camshaft lobes, ball bearing and gear shaft drive gear are splash lubricated. 

Overflow oil drains from oil outlet on left side of pump. 

Fuel System (Figures 1-4 and 1-5): 

Fuel flow: 

Continuous flow of filtered fuel enters pump through filter assembly. 

Inlet flow branches in two directions. 

One branch flows through sump, fuel outlet housing, and bleeder valve assembly. 

One branch flows through plunger fuel ports to pressure chamber when plunger is at bottom of stroke. 

Constant flow of fuel also acts as coolant for pump heads. 

Fuel pumping and distribution: 

Provided by camshaft. 

Camshaft rotates at engine speed. 

Camshaft action lifts and rotates plungers. 

During two revolutions of camshaft each plunger completes six strokes and one revolution. 

During lower portion of stroke, plunger pressure chamber is filled through fuel port. 

During upper portion of stroke fuel port is closed off and fuel is compressed. 

Compressed fuel opens fuel delivery valve and fuel flows to plunger annulus and distributing slot. 

Distributing slot aligns with outlet port and fuel is delivered to engine cylinder. 

Continued upward movement of plunger uncovers fuel spill port. 

Fuel flows from pressure chamber to fuel sump relieving pressure. 

Delivery valve closes and pumping cycle is completed. 

Fuel metering control: 

Position of plunger sleeve determines quantity of fuel delivered for each stroke. 

With plunger sleeve raised effective stroke of plunger is longer and more fuel is delivered. 

Lowering plunger sleeve reduces effective stroke and less fuel is delivered. 

Lowering sleeve to extreme position uncovers both the fill port and spill port and no fuel can be delivered. 

Position of plunger sleeve is controlled by the governor weight and spider assembly. 

Increase in camshaft speed causes governor weight assemblies to move outward. 

Outward weight movement forces governor sleeve against governor springs. 

Spring tension balances governor weight action at any given speed after sleeve assembly has shifted. 

Governor sleeve assembly is connected to plunger sleeve through fulcrum lever and linkage. 

For any given engine speed there is a corresponding governor sleeve assembly and plunger sleeve position. 

Adjustable smoke limit cam in linkage path between governor and plunger sleeve limits maximum fuel delivery 

to specified limits to prevent overfueling. 

0002 00-8 
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EQUIPMENT DESCRIPTION AND DATA - CONTINUED 

OIL I' ' 'i 

FUEL -

25 Bleeder valve stem 
26 Fuel outlet passage 
27 Plunger bore pressure chamber 
28 Fuel port 
29 Fuel inlet passage 
30 Bleeder valve stem 
31 Hydraulic head spill port 
32 Gear shaft oil passage 
33 Pump housing oil passage 
34 Spacer 

Figure 1-5. Fuel and Oil Flow Diagram (Sheet 2 of 2). 

(Cutaway through Cover and Solenoid, Head Assembly, and Gear Shaft Assembly) 
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EQUIPMENT DESCRIPTION AND DATA - CONTINUED 0002 00 

DIFFERENCES BETWEEN MODELS 

Early and late model pumps are similar in design. Early model 11 mm pumps have dust shields, late model 11 mm 

pumps do not. Late model 11 mm pumps incorporate cold weather start components to permit easier engine starts in 

cold weather. Early model pumps, not so equipped, will be modified at time of overhaul by requisitioning Injection 

Pump Cold Weather Start Modification Kit, Part No. 12275776. 

Cold Start Components were incorporated to provide more fuel when starting the engine in cold temperatures. Sili­

cone lubricant was also added to provide smoother operation of the fuel control units and the electrical solenoid inter­

nallever. New cold start components are: 

Fulcrum lever with droop screw. 

Operating lever assembly spring plate. 

Fuel control levers. 

Fuel control unit spacers. 

Manual Coverage. This manual covers pumps that have cold start components. 

0002 00-10 
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Figure 1. Bleeder Housing, Valve Assembly and Associated Parts. 
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RPSTL WORK PACKAGE - CONTINUED 

(1) (2) 
ITEM SMR 

NO 

1 XAFHD 

(3) 
NSN 

2 PAFZZ 5315-00-282-0341 

3 PAFZZ 5310-00-584-7888 
4 PAFZZ 5310-00-655-9590 
5 PAFZZ 4820-00-678-4724 

6 PAFZZ 5330-00-579-3156 

7 PFFFF 2910-00-475-3463 

8 PAFZZ 4730-00-595 1868 

8 PAFZZ 4730-00-555-1764 

9 MFFZZ 

10 PAFZZ 5310-00-655-9593 
II PAFZZ 4730-00-800-2830 

II PAFZZ 4730-01-434-5207 

(4) (5) 
PART 

CAGE NUMBER 

19207 11668626 1 
19207 8761412 

96906 MS35338-5! 
19207 7340058 
19207 7320493 

96906 MS28775 116 

19207 11684115 

81336 454098 

96906 MS51504A8 

96906 MS20995NC40-12 

19207 7340055 
19207 10865239 

01843 AD882 

END OF FIGURE 

(6) 
DESCRIPTION AND 

USABLE ON CODE (UOC) 

GROUP 
GROUP 
FIGURE 

03 
0302 

I 

FUEL PUMP 
FUEL PUMP 
BLEEDER HOUSING,VALVE 
ASSEMBLY AND ASSOCIATED 
PARTS 

PUMP,FUEL,METERING !!MM ............ . 
KEY,WOODRUFF PUMP DRIVE COUPLING TO 
PUMP DRIVE SHAFT ................... . 
WASHER,LOCK PUMP DRIVE SHAFT .. . 
NUT,PLAIN,HEXAGON PUMP DRIVE SHAFT. 
STEM,FLUID VALVE PUMP HEAD TO 
BLEEDER VALVE HOUSING ... 
PACKING,PREFORMED FUEL RETURN 
HOUSING TO STEMS(2) ,CAP NUTS(2) 
PART OF KIT PIN 5702632 ............ . 
HOUSING AND VALVE FUEL RETURN AND 
BLEEDER SEE FIGURE 2 FOR PARTS 
BREAKOUT ........................... . 
ELBOW,PIPE FUEL RETURN ............ . 
UOC:A. 
ELBOW,PIPE TO TUBE ................. . 
UOC:B, 
WIRE,NONELECTRICAL BLEEDER VALVE TO 
CAP NUT TO CAP NUT FABRICATE FROM 
WIRE,NONELECTRICAL 9525-00-990-7799 
2 PCS. 12 IN. LG. REQUIRED ......... . 
NUT,PLAIN,CAP FUEL RETURN TO STEM .. 
ADAPTER,STRAIGHT,PI OIL INLET HOSE. 
UOC:A, 
ADAPTER,STRAIGHT,PI OIL INLET HOSE. 
UOC:B, 

0040 00-7 

0040 00 

(7) 

QTY 

I 
I 
2 
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2 

2 
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Figure 2. Filter Assembly, Bleeder Valve Assembly and Associated Parts. 
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RPSTL WORK PACKAGE - CONTINUED 

(1) (2) 
ITEM SMR 

NO 

1 KFHZZ 

2 MHHZZ 

(3) 
NSN 

3 PAFZZ 5330-00-579-3156 

4 KFFFF 

5 PAFZZ 4730-00-402-5143 

6 XAFZZ 
7 PAFZZ 5330-00-819-5111 

8 KFFZZ 

9 XAFZZ 
10 PAFZZ 5340-00-902-0426 

11 PAFZZ 4820-00-678-4724 

12 PFFFF 4820-00-613-6297 
13 XAFZZ 4820-01-296-9362 
14 XAFZZ 
15 PADZZ 5340-00-510-4117 
16 PAFZZ 5365-00-655-9589 
17 PAFZZ 5340-00-678-4727 
18 PBFZZ 2910-01-298-5376 

( 4) (5) 
PART 

CAGE NUMBER 

01843 NT888 

96906 MS20995NC40-12 

96906 MS28775-116 

01843 FE882A 

02978 10951334 

01843 CP883 
96906 MS28778-24 

19207 10951481 

01843 HG8817 
96906 MS51938-6 

19207 7320493 

19207 11684114 
19207 10951144 
19207 10951143 
19207 11684113 
19207 7340054 
19207 8682456 
19207 10935512 

END OF FIGURE 

(6) 
DESCRIPTION AND 

USABLE ON CODE (UOC) 

GROUP 0302 FUEL PUMP 
FIGURE 2 FILTER ASSEMBLY.BLEEDER 

VALVE ASSEMBLY AND 
ASSOCIATED PARTS 

NUT,CAP FILTER ASSEMBLY TO STEMS .. 
PART OF KIT P/N 5704356 ............ . 
WIRE,NONELECTRICAL CAP NUT TO CAP .. 
NUT FABRICATE FROM WIRE, 
NONELECTRICAL 9525-00-990-7799,1 PC. 
12 IN.LG. REQUIRED .. 
PACKING,PREFORMED FILTER ASSEMBLY 
TO STEMS (2) ,CAP NUTS (2) PART OF 
KIT P/N 5704356,5702632 .......... . 
FILTER ASSEMBLY FUEL INLET PART OF 
KIT P/N 5704356 .................... . 
. ADAPTER,STRAIGHT.PI FUEL FILTER 
INLET .............................. . 
. CAP FILTER INLET HOUSING ......... . 
.PACKING,PREFORMED FUEL INLET 
HOUSING CAP PART OF KIT P/N 5702739 
.FILTER ELEMENT PART OF KIT P/N 
5702739 ............................ . 
. HOUSING,MANIFOLD FUEL INLET ...... . 
.SEAL,ANTIPILFERAGE FILTER INLET 
HOUSING CAP PART OF KIT P/N 5705050 
STEM,FLUID VALVE PUMP HEAD TO 
FILTER ASSEMBLY .................... . 
VALVE,SAFETY RELIEF BLEEDER ....... . 
.HOUSING,BLEEDER VALVE ............ . 
. VALVE , BLEEDER . . . . . . . . . . . . . . . . . . ... . 
.SPRING,HELICAL,COMP BLEEDER VALVE. 
.SPACER,RING RETAINER ............. . 
.RETAINER.HELICAL,CO ............... . 
HOLDER, FUEL INJECTO ................ . 

0040 00-9 

0040 00 

(7) 

QTY 
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Figure 3. Cover and Solenoid Assembly. 
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RPSTL WORK PACKAGE - CONTINUED 

(I) (2) 
ITEM SMR 

NO 

(3) 
NSN 

1 PAHZZ 5330-00-786-0190 

2 PAHZZ 5310-00-582-5965 

3 PAHZZ 5306-00-816-5803 
4 PFHHH 2910-00-466-7473 
5 PFHZZ 2920-00-449-0107 
6 PAHZZ 2910-00-467-2582 
7 PAHZZ 5330-00-310-6559 

8 PAHZZ 5330-00-583-3473 

9 XAHZZ 
10 PAHZZ 5310-00-166-1412 
11 PAHZZ 5365-01-012-7353 
12 PBHHH 3040-00-466-7469 
13 PAHZZ 5306-00-366-8857 
14 PAHZZ 5310-00-582-5965 

15 PAHZZ 5310-01-493-5390 
16 XAHZZ 
17 PAHZZ 2990-00-977-2591 
18 PAHZZ 5310-01-112-7922 
19 PFHZZ 5310-00-253-8721 
20 PAHZZ 5330-00-827-5635 

21 PAHZZ 5935-00-810-8094 
22 PAHZZ 5305-00-810-8093 

(4) (5) 
PART 

CAGE NUMBER 

01843 GA8814 

80205 MS35338-44 

01843 SC1110 
01843 CV8816A 
01843 S0882A 
02978 679672 
01843 GA401346 

01843 GA1144 

01843 CV8817A 
OAHP5 27D123 
02978 RG886 
02978 679671 
01843 SC7961 
80205 MS35338-44 

96906 MS35691-5 
01843 LE8839 
6N299 4506994-5 
01843 NT886 
82254 CFN70306 
19207 7383426 

96906 MS3102R8S1P 
21450 420429 

END OF FIGURE 

(6) 
DESCRIPTION AND 

USABLE ON CODE (UOC) 

GROUP 0302 FUEL PUMP 
FIGURE 3 COVER AND SOLENOID 

ASSEMBLY 

GASKET SOLENOID COVER ASSEMBLY 
PART OF KIT PIN 5702632 ............ . 
WASHER.LOCK PART OF KIT PIN 5705050. 
. 5705051 ........................... . 
BOLT. MACHINE. . . . . . ............ . 
COVER AND SOLENOID MANUAL SHUT-OFF. 
.SOLENOID.ELECTRICAL .......... . 
.LEVER ASSEMBLY,SHUT ............... . 
.GASKET PART OF KIT PIN 5705050, 
5W2~2 ............................ . 
. PACKING.PREFORMED PART OF KIT PIN 
5705050.5702632 .................... . 
. COVER ............................ . 
. WASHER. FLAT ....................... . 
. RING. RETAINING .................... . 
.LEVER.REMOTE CONTRO ............... . 
.. BOLT .MACHINE .................. . 
.. WASHER.LOCK PART OF KIT PIN 
5705050 ......................... . 
. . NUT.PLAIN.HEXAGON ................ . 
.. LEVER .......................... . 
.WIRE BEARING PLATE ................ . 
. NUT, PLAIN, CAP ..................... . 
.WASHER.FLAT SOLENOID CAP NUT ..... . 
.GASKET CONNECTOR RECEPTACLE PART 
OF KIT 5702632 ..................... . 
. CONNECTOR.RECEPTACL ........... . 
.SCREW.ASSEMBLED WAS CONNECTOR 
RECEPTACLE . . . . . . . . . . . . . . . ....... . 

0040 00-11 

0040 00 

(7) 

QTY 
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Figure 4. Governor Housing, Fulcrum Lever, Sleeve Assembly, Weight and Spider Assembly and 
Associated Parts. 
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RPSTL WORK PACKAGE - CONTINUED 

(1) (2) 
ITEM SMR 

NO 

1 XAHZZ 

(3) 
NSN 

2 PAHZZ 5310-00-582-5965 

3 PAHZZ 5310-00-515-3030 

4 PAHZZ 2910-00-064-6267 
5 XAHZZ 
6 PAHZZ 5310-01-493-5390 
7 PAHZZ 5310-00-582-5965 
8 XAHZZ 
9 XAHZZ 

10 XDHZZ 5306-00-816-5803 

11 PAHZZ 5330-00-310-6556 

12 KFHZZ 

13 KFHZZ 

14 XAHZZ 
15 KFHZZ 

16 PAHHZ 2990-00-562-1146 

17 PAHZZ 3120-00-845-5726 

18 PAHZZ 5310-00-902-6676 

19 KFHZZ 

20 KFHZZ 

21 KFHZZ 

22 XAHZZ 5305-01-504-7169 
23 KFHZZ 3040-00-362-7035 

24 KFHZZ 2390-01-491-4821 

25 XAHZZ 
26 PAHZZ 5325-01-214-7758 
27 PAHZZ 5305-01-170-8472 
28 PAHZZ 5310-01-493-5390 

29 XAHZZ 

( 4) (5) 
PART 

CAGE NUMBER 

21450 454724 
80205 MS35338-44 

19204 5153030 

19207 10885779 
01843 PL79123A 
96906 MS35691-5 
80205 MS35338-44 
01843 BK7938C 
01843 CV9032C 
01843 SC1110 

01843 GA908 

01843 GA8813 

01843 PN901A 

01843 8A881 
19207 7748546 

01843 WT9025A 

19207 7748622 

96906 MS21083N3 

19207 10951322 

21450 137128 

19207 7748547 

01843 SC8814 
01843 CA401255 

01843 LE8856A 

01843 LE8855A 
01843 IT1011 
01843 SC8830 
96906 MS35691-5 

01843 SC1877 

(6) 
DESCRIPTION AND 

USABLE ON CODE (UOC) 

GROUP 0302 FUEL PUMP 
FIGURE 4 GOVERNOR HOUSING, 

FULCRUM LEVER,SLEEVE 
ASSEMBLY, WEIGHT AND 
SPIDER ASSEMBLY AND 
ASSOCIATED PARTS 

SCREW,CAP,HEXAGON H ................ . 
WASHER,LOCK PART OF KIT PIN 5705050, 
5705051 ............................ . 
WASHER,FLAT STOP PLATE BRIDGE TO 
GOVERNOR HOUSING ................... . 
BRIDGE,STOP PLATE... . .......... . 
PLATE ASSEMBLY,STOP ............... . 
NUT,PLAIN,HEXAGON STOP PLATE ...... . 
WASHER,LOCK STOP PLATE ............ . 
BRIDGE STOP,PLATE .................. . 
COVER, GOVERNOR ..................... . 
BOLT,MACHINE GOVERNOR COVER TO 
HOUSING... . .............. . 
GASKET GOVERNOR COVER,PART OF KIT 
PIN 5705050,5705051 ................ . 
GASKET GOVERNOR HOUSING,PART OF 
KIT PIN 5702632 .................... . 
PIN,PIVOT FULCRUM LEVER BRACKET, 
PART OF KIT PIN 5705051 ............ . 
BAFFLE,OIL GOVERNOR HOUSING ....... . 
SLEEVE ASSEMBLY GOVERNOR,PART OF 
KIT PIN 8705051 .................... . 
WEIGHT AND SPIDER A SEE FIGURE 5 
FOR PARTS BREAKOUT 
BEARING,PLAIN,ROD E GOVERNOR 
CONTROL ROD ........................ . 
NUT,SELF-LOCKING,HE GOVERNOR 
CONTROL END . . . . . . . . . . . . ............ . 
ROD CONTROL ASSEMBL PART OF KIT PIN 
5705051 ............................ . 
PIN,COTTER CONTROL ROD TO FULCRUM 
LEVER,PART OF KIT PIN 5705051 ...... . 
WASHER CONTROL ROD TO FULCRUM LEVER 
PART OF KIT PIN 5705051 ............ . 
SCREW SMOKE LIMIT CAM ............. . 
CAM,SMOKE LIMIT PART OF KIT PIN 
5705051 
FULCRUM LEVER ASSEM GOVERNOR,PART 
OF KIT,PIN 5705051 ................. . 
FULCRUM LEVER . . . . . . . . . . ............ . 
INSERT,SCREW THREAD HELICAL COIL .. . 
DROOP SCREW .............. . 
NUT,PLAIN,HEXAGON SMOKE LIMIT CAM, 
PART OF KIT PIN 5705051 ............ . 
SCREW GOVERNOR HOUSING TO INJECTION 
PUMP HOUSING. . . . . . ......... . 

0040 00-13 
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RPSTL WORK PACKAGE - CONTINUED 0040 00 

(I) (2) (3) (4) (5) (6) (7) 
ITEM SMR NSN PART DESCRIPTION AND 

NO CAGE NUMBER USABLE ON CODE (UOC) QTY 

30 PAHZZ 5310-00-595-5313 01843 SR400440 WASHER,FLAT 0.042 IN THK,GOVERNOR 
OUTER SPRING,PART OF KIT PIN 5702638 

30 PAHZZ 5310-00-595-6391 01843 SR400441 WASHER,FLAT 0.058 IN THK,GOVERNOR 
OUTER SPRING,PART OF KIT PIN 5702638 

30 PAHZZ 5310-00-262-5646 01843 SR400442 WASHER,FLAT 0.083 IN THK,GOVERNOR 
OUTER SPRING,PART OF KIT PIN 5702638 

30 PAHZZ 5310-00-362-7092 01843 SR7914-1 WASHER,FLAT 0.020 IN THK,GOVERNOR 
OUTER SPRING,PART OF KIT PIN 5702638 

30 KFHZZ 01843 SR7914-5 SPACER,ADJUSTING 0156 IN THK. 
GOVERNOR OUTER SPRING,PART OF KIT 
PIN 5702638 .... . ............... 

30 KFHZZ 01843 SR7914-6 SPACER.ADJUSTING 0.030 IN THK, 
GOVERNOR OUTER SPRING,PART OF KIT 
PIN 5 702638 ......................... 

31 PAHZZ 5365-00-362-7089 01843 SR400410 SPACER,GOVERNOR FUE 0.042 IN THK, 
GOVERNOR INNER SPRING,PART OF KIT 
PIN 5 702638 ......................... 

31 PAHZZ 5310-00-167-0823 81343 AN960-816 WASHER.FLAT 0.058 IN THK,GOVERNOR 
INNER SPRING,PART OF KIT PIN 5702638 

31 PAHZZ 5310-00-595-5315 01843 SR400412 WASHER,FLAT 0.083 IN THK,GOVERNOR 
INNER SPRING,PART OF KIT PIN 5702638 

31 KFHZZ 01843 SR799-5 SPACER,ADJUSTING 0.177 IN THK, 
GOVERNOR INNER SPRING,PART OF KIT 
PIN 5702638 ......................... 

31 KFHZZ 01843 SR799-6 SPACER,ADJUSTING 0.276 IN THK, 
GOVERNOR INNER SPRING,PART OF KIT 
PIN 5 702638 .. . . . . . . . . . . . . . . . ' ....... 

31 PAHZZ 5310-00-362-7088 99066 SR799-1 WASHER.FLAT 0.020 IN THK,GOVERNOR 
INNER SPRING,PART OF KIT PIN 5702638 

32 PAHZZ 5330-00-640-9587 01843 GA902 GASKET PART OF KIT PIN 5705051, 
5702632 ............................. 

33 PAHZZ 3040-01-378-6184 01843 CP901 CAP,LINEAR ACTUATIN ................. 1 
34 PAHZZ 2990-00-977-2591 6N299 4506994-5 WIRE BEARING PLATE GOVERNOR CAP .... 1 
35 PAHZZ 5340-00-830-3882 01843 SP7951-13 SPRING,HELICAL,COMP GOVERNOR CAP ... 1 
36 PAHZZ 5360-00-785-6358 01843 SP795013 SPRING,HELICAL,COMP INNER.GOVERNOR. 1 
37 PAHZZ 4730-00-954-1281 81348 WW-P-471ACABCB PLUG.PIPE GOVERNOR HOUSING ACCESS .. 1 
38 XAHZZ 01843 HG8822A HOUSING,GOVERNOR .................... 1 
39 HELICOIL,2.50-20 UNC SIN S 8F7790 .. 5 

END OF FIGURE 
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Figure 5. Yoke Assembly, Lever Assembly, Operating Lever Assembly and Associated Parts. 
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RPSTL WORK PACKAGE - CONTINUED 

(1) (2) 
ITEM SMR 

NO 

1 KFHHH 

2 XAHZZ 
3 XAHZZ 

(3) 
NSN 

4 PAHZZ 5340-00-529-6945 
5 XAHZZ 
6 KFHZZ 
6 KFHZZ 
7 KFHHH 

8 XAHZZ 
9 PAHZZ 5340-01-449-1424 

10 PAHZZ 5360-01-433-8974 
11 XAHZZ 
12 PAHZZ 5365-01-450-0691 
13 KFHZZ 
14 PAHZZ 5310-00-176-6677 

15 PAHZZ 5305-00-983-6652 

16 PAHZZ 5310-00-902-6676 

17 KFHZZ 
18 XAHZZ 
19 PAHZZ 5365-00-245-5420 

20 PAHZZ 5365-01-172-1823 
21 PAHZZ 5310-00-768-0319 

22 PAHZZ 5305-01-227-8675 

23 PAHZZ 5340-00-902-0426 

24 PAHZZ 5310-00-582-5965 

25 KFHZZ 

(4) (5) 
PART 

CAGE NUMBER 

01843 Y0881A 

01843 NT1218 
01843 PN8821 
01843 SP9014 
01843 RD883A 
01843 SR8811-1 
01843 SR8811-2 
01883 LE409004 

01843 LE409078 
01843 GU408541 
01843 SP408500 
01843 LE409077 
01843 SR8812 
01843 WA1806 
01843 NT1161 

96906 MS16998-29 

96906 MS21083N3 

21843 SC8825 
01843 WA22-108L 
01843 GA7965 

01843 PG886 
96906 MS51968-2 

19207 11621586 

96906 MS51938-6 

80205 MS35338-44 

19207 11621881 

(6) 
DESCRIPTION AND 

USABLE ON CODE (UOC) 

GROUP 0302 FUEL PUMP 
FIGURE 5 YOKE ASSEMBLY.LEVER 

ASSEMBLY,OPERATING 
LEVER ASSEMBLY AND 
ASSOCIATED PARTS 

YOKE ASSEMBLY PART OF KIT PIN 
5705051 ............................ . 
. NUT ............................... . 
.PIN,YOKE .......................... . 
.SPRING,HELICAL,COMP.. . ......... . 
.ROD,YOKE .......................... . 
SPACER PART OF KIT PIN 5705051 ..... . 
SPACER PART OF KIT PIN 5705051 ..... . 
LEVER ASSEMBLY.FUEL PART OF KIT PIN 
5702765 ............................ . 
. LEVER.FUEL CONTROL ................ . 
.SEAT .............................. . 
.SPRING.HELICAL,COMP ............... . 
.LEVER,FUEL CONTROL ................ . 
.SPACER ............................ . 
WASHER PART OF KIT PIN 5702765 ..... . 
NUT,PLAIN,SINGLE BA PART OF KIT PIN 
5702765 ............................ . 
SCREW,CAP,SOCKET HE GOVERNOR ..... . 
CONTROL ROD TO LEVER ............... . 
NUT,SELF-LOCKING,HE GOVERNOR .... . 
CONTROL ROD TO LEVER ............... . 
SCREW PART OF KIT PIN 5702675 ...... . 
WASHER FUEL CONTROL LEVER SCREW ... . 
SPACER,RING PART OF KIT PIN 
5702632 ........................ . 
PLUG,MACHINE THREAD ................ . 
NUT.PLAIN,HEXAGON IDLE AND FULL 
SPEED,PART OF KIT PIN 5705050 ...... . 
SETSCREW IDLE AND FULL SPEED 
ADJUSTING SCREW,PART OF KIT PIN 
5705050 ............................ . 
SEAL,ANTIPILFERAGE IDLE AND FULL 
SPEED ADJUSTING SCREW NUT.PART OF 
KIT PIN 5705050 .................... . 
WASHER,LOCK BEARING PLATE TO 
GOVERNOR HOUSING,PART OF KIT PIN 
5705050....... . ................. . 
SCREW.CAP,HEXAGON H BEARING PLATE 
TO GOVERNOR HOUSING,PART OF KIT PIN 
5705050 ............................ . 

0040 00-17 

0040 00 

(7) 

QTY 
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RPSTL WORK PACKAGE - CONTINUED 

(1) (2) 
ITEM SMR 

NO 

(3) 
NSN 

26 PAHZZ 2990-00-977-2591 
27 PAHHH 2910-00-871-5429 
28 PAHZZ 5310-00-582-5965 

29 XAHZZ 
30 XAHZZ 
31 PAHZZ 5340-00-902-0426 

32 PAHZZ 5310-00-655-9484 

33 KFHZZ 

34 PAHZZ 5330-00-406-7316 
35 PAHZZ 5360-00-785-6345 

36 KFHZZ 

37 PAHZZ 5330-00-583-3473 

38 PAHZZ 5330-00-310-6559 
39 PAHZZ 3040-01-265-4021 

40 PAHZZ 2910-00-886-5371 
41 XAHZZ 

(4) (5) 
PART 

CAGE NUMBER 

6N299 4506994-5 
01843 LE9093A 
80205 MS35338-44 

01843 LE9083A 
01883 SC9043 
96906 MS51938-6 

10001 43N71918-10 

01843 BG8823 

01843 GA9031 
19207 7383472 

01843 PL8832A 

01843 GA1144 

01843 GA40!346 
01843 SH8834A 

01843 SC400-698 
01843 NP904 

END OF FIGURE 

(6) 
DESCRIPTION AND 

USABLE ON CODE (UOC) 

WIRE BEARING PLATE. . .......... . 
LEVER ASSEMBLY.OPER ................ . 
.WASHER,LOCK PART OF KIT PIN 
5705050.......... . .............. . 
. LEVER, OPERATING ................... . 
.SCREW OPERATING LEVER ............ . 
.SEAL.ANTIPILFERAGE OPERATING LEVER 
NUT,PART OF KIT PIN 5705050 ........ . 
. NUT,PLAIN,CASTELLAT OPERATING 
LEVER................. . .......... . 
BEARING PLATE OPERATING LEVER,PART 
OF KIT PIN 5705050 ................. . 
GASKET PART OF KIT PIN 5705050 ..... . 
SPRING,HELICAL.TORS PART OF KIT PIN 
5705050,5702632. 
PLATE ASSEMBLY,SPR OPERATING LEVER. 
PART OF KIT PIN 5705050 ............ . 
PACKING,PREFORMED PART OF KIT PIN 
5705050 ............................ . 
GASKET PART OF KIT PIN 5705050 ..... . 
SHAFT ASSEMBLY,OPER PART OF KIT PIN 
5705050,5702632 .................... . 
RIVET,DRIVE IDENTIFICATION PLATE .. . 
PLATE, IDENTIFICATIO ................ . 

0040 00-18 

0040 00 

(7) 

QTY 
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Figure 6. Weight and Spider Assembly. 

0040 00-19 blank/20 



TM 9-2910-212-34&P 

RPSTL WORK PACKAGE - CONTINUED 

(1) (2) 
ITEM SMR 

NO 

1 XAHZZ 
2 KFHZZ 
3 PAHZZ 
4 KFHZZ 
5 PAHZZ 

5 PAHZZ 

5 PAHZZ 

5 PAHZZ 

5 PAHZZ 

5 KFHZZ 

6 XAHZZ 
7 XAHZZ 
8 XAHZZ 

9 PAHZZ 
10 PAHZZ 

10 PAHZZ 

10 PAHZZ 

10 PAHZZ 

10 PAHZZ 

(3) 
NSN 

5365-00-274-9575 

5365-00-595-6388 

5365-00-595-5318 

5365-00-951-4318 

5365-01-158-6753 

5365-01-161-9993 

5315-01-164-0635 
5310-00-038-0751 

5310-00-038-0752 

5310-00-038-0753 

5310-00-038-0755 

5310-00-166-1412 

(4) (5) 
PART 

CAGE NUMBER 

01843 NT1261 
01843 DC797 
01843 SR402771 
01843 DC796 
01843 SR402773 

01843 SR794-2 

01843 SR794-4 

01843 SR794-5 

01843 SR794-6 

01843 SR794-7 

01883 HP9025 
01843 HB9036 
01843 WT9027A 

01843 PN402687 
01843 WA1448-1 

01843 WA1448-2 

01843 WA1448-3 

01843 WA400108 

OAHP5 27D123 

END OF FIGURE 

(6) 
DESCRIPTION AND 

USABLE ON CODE (UOC) 

GROUP 0302 FUEL PUMP 
FIGURE 6 WEIGHT AND SPIDER 

ASSEMBLY 

NUT ,ADJUSTING HUB .. . . . . . . . . . ' ...... 
DISK OUTER.PART OF KIT PIN 5704369. 
SPACER,RING PART OF KIT PIN 5704369. 
DISK INNER,PART OF KIT PIN 5704369. 
SPACER,RING 0.065 IN THK,PART OF 
KIT PIN 5704369 .... . . . . . . . . . . . . . . . . . 
SPACER,RING 0.049 IN THK,PART OF 
KIT PIN 5704369 .. . . . . . . . . . . . . . . . . . . . 
SPACER.RING 0.020 IN THK,PART OF 
KIT PIN 5704369 ... . . . . . . . . . . . . . . . . . ' 

SPACER.RING 0.015 IN THK,PART OF 
KIT PIN 5704369 ..................... 
SPACER,RING 0.010 IN THK,PART OF 
KIT PIN 5704369 ..................... 
SPACER,RING 0.005 IN THK,PART OF 
KIT PIN 5704369 .. . ......... 
SPIDER ffiicri~ ~IVE .............. 
HUB ffiicri~ DRIW ................. 
WEIGHT ASSEMBLY GOVERNOR ........... 
UOC:B, 
PIN,WEIGHT ............ ..... ' ... ' .... 
WASHER,FLAT 0.036 IN THK,GOVERNOR 
WEIGHT PIN ....... . . . . . . . . . . . . . . . . . 
WASHER,FLAT 0.038 IN THK,GOVERNOR 
WEIGHT PIN .......................... 
WASHER.FLAT 0.040 IN THK,GOVERNOR 
WEIGHT PIN ....... . . . . . . . . . . . . . . . . . . . 
WASHER, FLAT 0.048 IN THK,GOVERNOR 
WEIGHT PIN ......... . . . . . . . . . . . . . . . . 
WASHER,FLAT 0.044 IN THK,GOVERNOR 
WEIGHT PIN .......................... 

0040 00-21 

0040 00 

(7) 
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Figure 7. Head Assembly, Tappet Assembly, Gear Shaft Assembly, Control Unit Assembly and Associated 

Parts. 
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TM 9-2910-212-34&P 

RPSTL WORK PACKAGE - CONTINUED 

(1) (2) 
ITEM SMR 

NO 

(3) 
NSN 

1 PAHZZ 5310-00-880-7746 

2 XAHZZ 

3 PAHZZ 5310-00-599-5616 

4 PAHZZ 2990-00-977-2591 

5 PAHZZ 5306-00-816-5803 

6 PAHHZ 2910-00-722-3536 

6 PAHHH 

7 PAHZZ 5330-00-608-6432 

8 PAHZZ 5330-00-576-9733 

9 PAHZZ 5365-00-785-6355 
10 PAHZZ 5330-00-982-4259 

11 PAHZZ 4310-01-353-8446 
12 PAHZZ 5365-00-804-2774 
13 XDHZZ 2910-00-247-6774 

14 PAHZZ 5340-00-785-6360 

15 PAHZZ 2910-00-785-6350 

16 XAHZZ 

17 XAHZZ 

18 XAHZZ 

19 XAHZZ 
20 PAHZZ 5330-00-584-0263 

21 PAHZZ 

22 PAHZZ 5315-00-785-6352 
23 PAHZZ 2910-00-786-0191 

24 XAHZZ 
25 PAHZZ 5310-01-022-8946 
26 XAHZZ 

(4) (5) 
PART 

CAGE NUMBER 

96906 MS51968-5 

01843 SV888 

01843 GA401271 

6N299 4506994-5 

01843 SC1110 

19207 7748811 

01843 HD410304 

96906 MS28775-237 

96906 MS28775-234 

02978 676679 
96906 MS28775-230 

01843 RG882 
96906 MS16625-1212 
01843 GU887 

01843 SP8819 

01843 TP881A 

01843 GU888A 

01843 PN8824 

01843 RL883A 

01843 PG887 
96906 MS28775-218 

01843 SH8821A 

01843 PN9023 
01843 CU881A 

01843 RN887 
01843 WA406076 
01843 SC8817 

END OF FIGURE 

(6) 
DESCRIPTION AND 

USABLE ON CODE (UOC) 

GROUP 0302 FUEL PUMP 
FIGURE 7 HEAD ASSEMBLY,TAPPET 

ASSEMBLY.GEAR SHAFT 
ASSEMBLY.CONTROL UNIT 
ASSEMBLY AND ASSOCIATED 
PARTS 

NUT,PLAIN.HEXAGON PUMP HEAD TO PUMP 
HOUSING .......................... . 
UOC:A,B. 
SPACER.RETAINING RI PUMP HEAD TO 
PUMP HOUSING . . . . . . . . . . . . . ......... . 
UOC:A.B, 
WASHER,FLAT QUILL GEAR SHAFT 
RETAINING BOLT,PART OF KIT PIN 
5702632 ............................ . 
WIRE BEARING PLATE GEARSHAFT 
ASSEMBLY (1) CONTROL UNIT ASSEMBLY 
(2) ................................ . 
BOLT,MACHINE QUILL GEAR SHAFT 
RETAINING .......................... . 
HEAD ASSEMBLY,FUEL SEE FIGURE 8 FOR 
PARTS BREAKOUT ..................... . 
UOC:B, 
HEAD ASSEMBLY,"11MM" ............... . 
UOC:A, 
PACKING,PREFORMED PART OF KIT PIN 
5702632 ............................ . 
PACKING.PREFORMED PART OF KIT PIN 
5702632 ............................ . 
SPACER,RING HEAD ASSEMBLY ......... . 
PACKING,PREFORMED HEAD ASSEMBLY, 
PART OF KIT PIN 5702632 ............ . 
RING,PISTON HEAD ASSEMBLY ......... . 
RING,RETAINING TAPPET SPRING ...... . 
SEAT,TAPPET SPRING OUTER .......... . 
UOC:A,B, 
SPRING,HELICAL,COMP TAPPET ........ . 
UOC:A,B, 
TAPET ASSEMBLY,FUE ................. . 
UOC:A,B 
. GUIDE ASSEMBLY .................... . 
UOC:A,B, 
. PIN ,ROLLER.. . . . .................. . 
UOC:A,B . 
. ROLLER ............................ . 
UOC:A,B, 
PLUG, QUILL SHAFT ................... . 
PACKING.PREFORMED QUILL SHAFT PLUG 
PART OF KIT PIN 5702632 ............ . 
GEARSHAFT ASSEMBLY QUILL SEE FIGURE 
8 FOR PARTS BREAKOUT ............... . 
PIN,SHOULDER,HEADLE CONTROL UNIT .. . 
CONTROL UNIT ASSEMB FUEL SEE FIGURE 
9 FOR PARTS BREAKOUT ........ . 
UOC:A,B. 
RETAINER CONTROL UNIT ASSEMBLY ..... 
WASHER,LOCK. CONTROL UNIT RETAINER. 
SCREW CONTROL UNIT RETAINER ....... . 

0040 00-23 

0040 00 

(7) 
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Figure 8. Hydraulic Head Assembly. 

0040 00-24 



TM 9-2910-212-34&P 

RPSTL WORK PACKAGE - CONTINUED 

(I) (2) 
ITEM SMR 

NO 

I PAHZZ 
2 XAHZZ 
3 XAHZZ 
4 PAHZZ 
5 XAHZZ 
6 XAHZZ 

(3) 
NSN 

7 PAHZZ 5340-00-7S6-0IS6 
S XAHZZ 
9 XAHZZ 

10 XAHZZ 

10 XAHZZ 

11 XAHZZ 
12 XAHZZ 
13 XAHZZ 
14 XAHZZ 
15 XAHZZ 
16 XAHZZ 
17 PAHZZ 

IS XAHZZ 

IS XAHZZ 

IS PAHZZ 

(4) (5) 
PART 

CAGE NUMBER 

OIS43 RGSS3 
01S43 HPSS5 
01S43 GUSSIO 
01S43 SPSS21 
01S43 GUSS9 
OIS43 RNSS9 
OIS43 GUSS12 
01S43 GESS2 
OIS43 WAIS04 
01S43 HD410303 

OIS43 HDSS22A 

OIS43 PCSS5 
01S43 HDSS15 
01S43 VASS5 
01S43 PGSS9 
OIS43 SC1961 
01S43 SVSS7 
01S43 BOSSI 

01S43 SCSS13 

01S43 SCSS29 

OIS43 GA409963 

19 PAHZZ 5330-0l-433-S436 01S43 GA410154 

20 XAHZZ OIS43 NP409942 

20 XAHZZ 01S43 NP906 

(6) 
DESCRIPTION AND 

USABLE ON CODE (UOC) 

GROUP 0302 FUEL PUMP 
FIGURE S HYDRAULIC HEAD ASSEMBLY 

RING.BUTTON,RETAINI ................ . 
LOCK , PLUNGER . . . . . . . . . . . . . . . . . . . . . . . . 
SEAT.SPRING LOWER ................. . 
SPRING,HELICAL,COMP TAPPET ........ . 
SEAT,SPRING UPPER ................. . 
RETAINER.SPUR GEAR ................. . 
BRACKET,MOUNTING. PLUNGER GUIDE .. . 
GEAR.SPUR....... . ............. . 
WASHER,THRUST SPUR GEAR ........... . 
HEAD HYDRAULIC ASSEMBLY ...... . 
UOC:A, 
HEAD.HYDRAULIC ASSEMBLY ........... . 
UOC:B, 
PLUNGER ......................... . 
HEAD , HYDRAULIC ..................... . 
VALVE, DELI VERY ..................... . 
. PLUG, SEALING ...................... . 
.SETSCREW SEALING PLUG ............ . 
. SLEEVE, PLUNGER .................... . 
BUTTON , PLUNGER ..................... . 
UOC:A,B, 
SCREW.PLUNGER BORE ............. . 
UOC:B, 
SCREW.PLUNGER BORE ................. . 
UOC:A, 
GASKET,PLUNGER BORE SCREW ......... . 
UOC:A, 
GASKET.PLUNGER BORE SCREW ......... . 
UOC:B, 
PLATE, IDENTIFICATIO ................ . 
UOC:A, 
PLATE, IDENTIFICATION ................ . 
UOC:B, 

21 PAHZZ 2910-00-SS6-5371 01S43 SC400-69S RIVET, DRIVE. . . . . . . . ............... . 
22 XAHZZ OIS43 SCSS15 SCREW,DELIVERY VALV ................ . 

UOC:B, 
22 XAHZZ 01S43 SCSS2S SCREW,DELIVERY VALV .............. . 

UOC:A, 
23 PAHZZ 5330-0l-433-S434 OIS43 GA9035 GASKET PART OF KIT PIN 5702632 ..... . 

UOC:A, 
24 PAHZZ 5340-00-7S5-6339 01S43 SPSS20 SPRING.HELICAL,COMP DELIVERY VALVE. 

END OF FIGURE 
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Figure 9. Gear Shaft Assembly. 
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TM 9-2910-212-34&P 

RPSTL WORK PACKAGE - CONTINUED 

(I) (2) 
ITEM SMR 

NO 

(3) 
NSN 

I PAHZZ 5365-00-715 1152 
2 XAHZZ 
3 XAHZZ 
4 PAHZZ 5315-00-687-5218 
5 XAHZZ 
6 XAHZZ 

(4) (5) 
PART 

CAGE NUMBER 

96906 MSI6624-1037 
01843 SR888 
01843 GE881 
96906 MS35756-3 
01843 BG8813A 
01843 SH8821A 

END OF FIGURE 

(6) 
DESCRIPTION AND 

USABLE ON CODE (UOC) 

GROUP 0302 FUEL PUMP 
FIGURE 9 GEAR SHAFT ASSEMBLY 

RING,RETAINING QUILL SHAFT GEAR ... . 
SPACER.RETAINING RI. ............. . 
GEAR, HELICAL ...................... . 
KEY, WOODRUFF ....................... . 
BUSHING ASSEMBLY ................... . 
SHAFT .............................. . 

0040 00-27 

0040 00 

(7) 
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Figure 10. Control Unit Assembly. 
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TM 9-2910-212-34&P 

RPSTL WORK PACKAGE - CONTINUED 

(I) (2) 
ITEM SMR 

NO 

1 XAHZZ 

2 PAHZZ 

3 XAHZZ 
4 KFHZZ 

5 XAHZZ 
6 PAHZZ 

7 XAHZZ 

(3) 
NSN 

5330-00-618-1920 

5310-01-022-8861 

(4) (5) 
PART 

CAGE NUMBER 

01843 SH8823 

96906 MS28775-017 

01843 BG8810 
01843 SR8813 

01843 LE8831 
01843 WA1648 

01843 NT1264 

END OF FIGURE 

(6) 
DESCRIPTION AND 

USABLE ON CODE (UOC) 

GROUP 0302 FUEL PUMP 
FIGURE 10 CONTROL UNIT ASSEMBLY 

SHAFT ... ............ 
UOC:A,B. 
PACKING.PREFORMED CONTROL UNIT PART 
OF KIT PIN 5702632,5702765 .......... 
BUSHING ............................. 
SPACER CONTROL UNIT LEVER 
PART OF KIT PIN 5702765 ............. 
LEVER,CONTROL UNIT. ................. 
WASHER.KEY CONTROL UNIT LEVER TO 
PART OF KIT PIN 5702765 ............. 
NUT,JAM CONTROL UNIT LEVER TO SHAFT 

0040 00-29 

0040 00 

(7) 

QTY 
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Figure 11. Housing, Camshaft, Plate and Associated Parts 
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TM 9-2910-212-34&P 

RPSTL WORK PACKAGE - CONTINUED 

(l) (2) 
ITEM SMR 

NO 

(3) 
NSN 

1 PFHHH 4320-01-146-1911 
2 PAHZZ 3120-00-133-6755 
3 PAHZZ 4730-00-964-7548 
4 PAHZZ 5307-00-596-8378 
5 XAHZZ 
6 PAHZZ 

7 PAHZZ 

8 PAHZZ 5305-00-281-6384 
9 PAHZZ 2910-00-785-6344 

10 PAHZZ 5310-00-637-9541 
11 PAHZZ 5305-00-269-3213 
12 PAHZZ 5330-00-812-6435 

13 XAHZZ 

14 XAHZZ 

15 XAHZZ 
16 PAHZZ 5330-00-618 1603 

17 PAHZZ 5310-00-208-3447 
18 PAHZZ 5310-00-566-8871 
19 PAHZZ 3110-00-554-5968 

(4) (5) 
PART 

CAGE NUMBER 

01843 HG8815A 
19207 11662505 
21450 444683 
01843 SD881 
01843 HG8820C 
01843 IT403589 

01843 IT412663 

01843 SC1149 
01843 SH8824 
96906 MS38338-46 
80205 MS90725-62 
80201 43547A 

01843 SC8818 

01843 WA5-14BL 

01843 PL8823 
96906 MS28775-240 

96906 MS172244 
96906 MS172209 
26385 BCA1308 

END OF FIGURE 

(6) 
DESCRIPTION AND 

USABLE ON CODE (UOC) 

GROUP 0302 FUEL PUMP 
FIGURE 11 HOUSING,CAMSHAFT,PLATE 

AND ASSOCIATED PARTS 

HOUSING,LIQUIP PUMP ................ . 
.BEARING,SLEEVE CAMSHAFT .......... . 
.PLUG,PIPE OIL GALLERY ............ . 
.STUD INJECTION PUMP HOUSIG ....... . 
.HOUSING, INJECTION P .............. . 
.HELICOIL, .25-20 X .50 UNC-2B USED 
ON ALL PUMPS BEGINNING WITH SIN 
8F7790 & HIGHER .................... . 
. HELICAL, .25-20 X .25 UNC-2B USED 
ON ALL PUMPS BEGINNING WITH SIN 
8F7790 & HIGHER .................... . 
SCREW,ASSEMBLED WAS CAMSHAFT ...... . 
CAMSHAFT,PUMP FUEL ................. . 
WASHER, LOCK ........................ . 
SCREW.CAP,HEXAGON H ................ . 
SEAL,PLAIN ENCASED PART OF KIT PIN 
5702632 ............................ . 
SCREW BEARING RETAINING PLATE TO 
PUMP HOUSING . . . . . . ................ . 
WASHER BEARING RETAINING PLATE TO 
PUMP HOUSING ..................... . 
PLATE,BEARING RETAI CAMSHAFT ...... . 
PACKING.PREFORMED BEARING 
RETAINING PLATE PART OF KIT PIN 
5702632 ............................ . 
NUT,PLAIN,ROUND BEARING RETAINING .. 
WASHER,KEY BEARING RETAINING NUT .. . 
BEARING,BALL,ANNULA CAMSHAFT ...... . 

0040 00-31/32 blank 
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TM 9-2910-212-34&P 
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(1) (2) 
ITEM SMR 

NO 

(3) 
NSN 

(4) (5) 
PART 

CAGE NUMBER 

PAHZZ 5330-00-786-5239 19207 5702632 

PAHZZ 5365-00-786-5238 19207 5702638 

PAFZZ 4330-00-801 1154 19207 5702739 

PAHZZ 2910-00-221-4809 19207 5702765 

PAHZZ 4330-00-134-4733 19207 5704356 

PAHZZ 2910-00-407-2618 19207 5704369 

PAHZZ 2910-01-043-8182 19207 5705050 

PAHZZ 2910-01-050-2520 19207 5705051 

END OF FIGURE 

(6) 
DESCRIPTION AND 

USABLE ON CODE (UOC) 

GROUP 94 REPAIR KITS 
GROUP 9401 REPAIR KITS 
FIGURE KITS REPAIR KITS 

GASKET AND PREFORME PART OF KIT PIN 
E8CR100-013 ........................ . 
SHIM SET GOVERNOR SPRINGS ........ . 
UOC:A,C, 
PARTS KIT,FLUID PRE PART OF KIT PIN 
E8CR100-013 ........................ . 

PACKING,PREFORMED ( 1) 2-7 
FILTER ELEMENT ( 1) 2-8 

PARTS KIT,METERING PART OF KIT PIN 
E8CR100-013 ........................ . 
PARTS KIT,FLUID PRE PART OF KIT PIN 
E8CR100-013 ........................ . 

NUT , CAP ( 2) 2 -1 
PACKING,PREFORMED ( 4) 2-3 
FILTER ASSEMBLY ( 1) 2-4 

PARTS KIT,METERING PART OF KIT PIN 
E8CR100-013 ............. . 

DISK ( 1) 6-2 
DISK ( 1) 6-4 
SPACER,RING ( 1) 6-5 
SPACER,RING ( 1) 6-5 
SPACER,RING ( 1) 6-5 
SPACER,RING ( 1) 6-5 
SPACER,RING ( 1) 6-5 

PARTS KIT,FUEL INJE PART OF KIT PIN 
E8CR1 00-013 ........................ . 

WASHER,LOCK ( 10) 3-2 
NUT,PLAIN.HEXAGON ( 2) 5-21 
SETSCREW ( 2) 5-22 
SEAL,ANTIPILFERAGE ( 1) 5-23 
SCREW.CAP.HEXAGON H( 4) 5-25 
BEARING PLATE ( 1) 5-33 
SPRING,HELICAL,TORS( 1) 5-35 
PACKING,PREFORMED ( 1) 5-36 
LEVER,MANUAL CONTRO( 1) 

PARTS KIT,FUEL INJE PART OF KIT PIN 
E8CR100-013 ........................ . 

WASHER,LOCK ( 10) 3-2 
NUT,PLAIN,HEXAGON ( 1) 4-27 
SPACER ( 1) 5-6 
SPACER ( 1) 5-6 

0040 00-33 
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SECTION II TM 9-2320-366-24P-1 
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FIGURE 25. FUEL INJECTOR 



SECTION II 

(1) (2) (3) (4) 

ITEM SMR PART 

NO CODE CAGEC NUMBER 

1 PAFZZ 11083 4P2995 

2 PAFZZ 11083 1P8116 

3 PAFZZ 11083 114-8718 

4 PAFZZ 11083 125-8274 

5 PAFZZ 11083 8T8442 

6 PAFZZ 11083 9X8267 

TM 9-2320-366-24P-1 

(5) 

DESCRIPTION AND 

USABLE ON CODE (UOC) 

GROUP 0301: CARBURETOR,FUEL INJECTOR 

FIG.25 FUEL INJECTOR 

(6) 

QTY 

INJECTOR ASSEMBLY, F. . . . . . . . . . . . . . . . . 6 

. 0-RING.. . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 

. PACKING r PREFORMED. . . . . . . . . . . . . . . . . . 1 

. 0-RING.. . . . . . . . . . . . • . . . • . . . . . . . . . . . 1 

SCREW,CAP,SOCKET HE M6 X 1 X 30.... 6 

WASHER, FLAT. . . . . . . . . . . . . . . . . . . . . . . . . 6 

END OF FIGURE 
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4~ LK._ 

TM 9·2815·237·34P 

DIRECT SUPPORT AND GENERAL SUPPORT MAINTENANCE 
REPAIR PARTS AND SPECIAl TOOLS UST 

ENGINE DIESEL: 8 CYUNDER, NATURALLY ASPIRATED, DETUNED, 6.5 UTER 

ENGINE DIESEL: 8 CYUNDER, NATURALLY ASPIRATED, 6.2 AND 6.5 LITER 

ENGINE DIESEL: 8 CYUNDER, TURBOCHARGED, 6.5 LITER 

18-E 20~ 

1 

*a PART OF ITEM 18 
* b PART OF ITEM 20 

Figure 20. Fuel Injection Pump Cover Assembly, Governor Linkage, and Related Parts. 
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TM9-2815-237-34P 

(1) (2) (3) (4) (5) 

NO CODE NSN 
PART 

NUMBD 

1 PAFZZ 5310008411131 00198 3001564 

2 PAFZZ 5310012139964 84760 11582 

3 PAFZZ 5305011184114 84760 22351 

4 AFFFF 34623 5569831-C 

5 PAFZZ 5310005825765 03350 22FT832 

6 PAFZZ 2920011173251 84760 20951 

7 PAFZZ 5310005590070 96906 MS35333-38 

8 PAFZZ 5310009349757 96906 MS35649-282 

9 PAFZZ 5310001900752 22787 10-9858 

10 PAFZZ 5310008307825 84760 12500 

11 PAFZZ 4820011659596 84760 23183 

12 PAFZZ 5331012322145 OCTB1 3921936 

13 PAFZZ 2920011883259 84760 27010 

14 PAFZZ 5310011910440 84760 27009 
15 PAFZZ 5940011851122 84760 27008 

16 PAFZZ 2530011949868 84760 27065 

17 PAFZZ 5340012503240 84760 27014 

18 PAFZZ 5945011903559 84760 27007 

19 PFFZZ 4710012305611 84760 23190 

20 PAFZZ 5945011883194 84760 27011 

21 PFFZZ 4710012305611 84760 23190 

22 PAFZZ 5360013178098 84760 23744 

23 PABZZ 2910011883254 84760 21763 

23 PAFZZ 2910013162312 84760 24880 

24 PABZZ 5360011893606 84760 27005 

24 PABZZ 5360013181893 84760 28397 

25 PAFZZ 5310011886743 84760 22325 

26 PAFZZ 2910011892142 84760 18021 

27 PABZZ 5330012342615 OCTB1 3921950 

0021 00-1 

(6) 

0021 00 
(7) 

DESCRI:PT:ION AND USABLE ON CODES (UOC) QTY 

GROUP 0302 FUEL PUMP 

F:IG. 20 FUEL XNJECT:ION PUMP COVER 

ASSEMBLY, GOVERNOR L:INKAGE 1 AND 
RELATED PARTS 

WASBD ,FLAT ........................ . 

WASHD, LOCK ........................ . 

SCREW ,MACB:INE ...................... . 

COVER ASSEMBLY,FUEL ................ . 

.:NUT,SELF-LOCK:ING,HE PART OF K:IT 
P/N 26431 ......................... . 

.LEAD,:IGN:ITION,ENG:IN PART OF K:IT 

P/N 26431 ......................... . 

. WASHD,LOCK P~ OF KIT P/N 26431. 

. NUT I PLAIN' HEXAGON PART OF K:IT p /N 

26431 .............................. . 

. WASBER,FLAT P~ OF K:IT P/N 26431. 

.WASHER,SHOULDDED PART OF KIT P/N 

26431 .............................. . 

. VALVE ,CHECK ....................... . 

.0-RING PART OF KIT P/N 30405 ..... . 

.HOUSING,TERMINAL .................. . 

.WASHD,FLAT ....•................... 

. TERMINAL, STUD ..................... . 

.BOOT,VEH:ICULAR COM ................ . 

. COVEB.,ACCESS ...................... . 

.SOLENOID,ELECTR:ICAL COLD AVANCE .. . 

.. TUBE, INSULAT:ING P~ OF KIT P /N 
30405 .............................. . 

.SOLENOID,ELECTR:ICAL FUEL SHUTOFF .. 

.. TUBE,INSULATING PART OF KIT P/N 

30405 ..............................• 

SPRING 1 BEL:ICAL,COMP 6.2 LITER,USE 

WITH PUMP ASSEMBLY P/N DB2829-4879 

AND ALL 6.5 LITER .................. . 

BLOCK,PUMP,INJECTIO 6.2 LITER,USE 

WITH PUMP ASSEMBLY P/N DB2829-4523 .. 

UOC:H11,H13,H14,H15,B16,H17,B18,B20, 

H21,B24,B25,B26,H27,H28,MMM 
BLOCK ASSEMBLY,GOVE 6.2 LITER,USE 

WITH PUMP ASSEMBLY P/N DB2829-4879 

AND ALL 6.5 L:ITD .................. . 

SPRING,BELICAL,COMP 6.2 L:ITER,USE 

WITH PUMP ASSEMBLY DB2829-4523 ..... . 

UOC:B11,B13,H14,H15,B16,B17,B18,H20, 

H21,B24,H25,H26,B27,B28,MMM 
SPRING,BELICAL,COMP 6.2 LITER,USE 

WITH PUMP ASSEMBLY P/N DB2829-4879 

AND ALL 6. 5 L:IHR .................. . 

WASBD I FLAT ........................ . 

BOOK ASSBMBLY,GOVER .........•....... 

GASKET P~ OF KIT P/N 30405 ...... . 

3 
3 
3 
1 
2 

1 

5 
4 

4 
4 

1 
1 
1 
2 
2 
]. 

1 
1 
2 

1 
2 

1 

]. 

1 

1 

1 

1 
1 
1 



SECTJ:ON :J::I T.M9-2815-237-34P 

(1) (2) (3) (4) (5) 

:ITEM SMR 
NO CODE NSN CAGEC 

28 PABZZ 5360003359327 84760 11919 

29 PAFZZ 2520011883282 84760 23461 

30 PAFZZ 5360014137363 84760 30776 

30 PABZZ 5360011880807 84760 22125 

31 PAFZZ 3040013170367 84760 23610 

32 PAFZZ 2910011883252 84760 22327 

33 PAFZZ 2910012569157 84760 27927 

34 PAFZZ 5310011182248 84760 18493 

PAR!!! 
NUMBER 

0021 00-2 

(6) 

0021 00 
(1) 

DESCRJ:PTION AND USABLE ON CODES(UOC) QTY 

SPRING,BELICAL,E~E ................ . 

SBJ:FDR FORK ....................... . 

SPRING,BELICAL,COMP 6.5 LITER ..... . 

SPRJ:NG,BELJ:CAL,COMP 6.2 LITER ..... . 

UOC:AVY,Al1,Al3,Al4,A15,A20,A24,A25, 

A26,A27,B16,Bl7,B18,BVY,B1l,B13,B14, 

Bl5,Bl6,B17,B18,B20,B2l,B24,B25,B26, 

B27,B28,MMM 
CONNECTING LINK,RIG 6.2 LITER,USE 

WITH PUMP ASSEMBLY P/N DB2829-4879 

AND ALL 6. 5 LITER .................. . 

SLEEVE,ADJUSTING,GO 6.2 LITER,USE 

WJ:TB PUMP ASSEMBLY P/N DB2829-4523 .. 

UOC:B1l,Bl3,Bl4,B15,B16,Bl7,Bl8,B20, 

H21,B24,B25,B26,B27,B28,MMM 

RETAJ:NER,HELJ:CAL CO 6.2 LITER,USE 

W:ITB PUMP ASSEMBLY P/N DB2829-4523 .. 

UOC:H11,B13,H14,H15,B16,B17,Hl8,H20, 

H21,B24,B25,B26,B27,B28,MHM 
WASBER,LOCK PART OF KIT P/N 26431 ... 

END OF FIGURE 

1 
1 
1 
1 

1 

1 

1 

1 
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TM 9·2815·237·341' 

DIRECT SUPPORT AND GENERAL SUPPORT MAINTENANCE 
REPAIR PARTS AND SPECIAL TOOLS UST 

ENGINE DIESEL: 8 CYUNDER, NATURALLY ASPIRATED, DETUNED, 6.5 UTER 

ENGINE DIESEL: 8 CYUNDER, NATURALLY ASPIRATED1 6.2 AND 6.5 UTER 

ENGINE DIESEL: 8 CYUNDER, TURBOCHARGED, 6.5 UTER 

12 

13 

'(fJ---14 
15 

31 

29 

0022 00 

Figure 21. Fuel Injection Pump Throttle Shaft, Regulator, Transfer Pump, and Related Parts. 



T.M9-2815-237-34P 

(1) (2) (3) (4) (5) 

ITEM SMR PART 

NO CODE NSN CAGEC NUMBER 

1 PABZZ 5360011906215 84760 21.358 

2 PABZZ 530501.2159425 84760 21646 

3 PABZZ 5310009882652 96906 MS35650-103 

4 PAHZZ 5365011880993 84760 22900 

5 PAHZZ 5331012159638 84760 24585 

6 PABZZ 5360013179451 84760 26181 

1 PABZZ 5365008174956 84760 14408 

8 PAHZZ 2910011883256 84760 23428 

8 PABZZ 3040014459101 84760 29122 

9 PABZZ 5305011905745 84760 22398 

10 PABZZ 5315011675584 84760 21284 

11 PAHZZ 3040011892163 84760 27006 

12 PABZZ 3040013170368 84760 28937 

13 PABZZ 5325011880962 84760 23566 

14 PAHZZ 5325014137364 84760 30844 

15 PABZZ 5315011900429 84760 22397 

16 PABZZ 5305012605737 84760 26087 

17 PABZZ 53400].].926030 84760 22917 

18 PAHZZ 5330012338597 84760 27163 

19 PABZZ 53650131.7 4249 84760 28414 

19 PABZZ 5365011880784 84760 22693 

20 PABZZ 5330012332778 84760 27609 

21 PABZZ 5330012360474 84760 27608 

0022 00-1 

(6) 

0022 00 
(7) 

DESCRIPTION AND USABLE ON CODES(UOC) QTY 

GROUP 0302 FUEL PUMP 

FIG. 21 FUEL DlJECT:ION PUMP THROTTLE 

SHAFT' REGULATOR, 'fitlmSFER PUMP I AND 

RELATED PARTS 

SPRING,HELICAL,COMP.............. ... 1. 

SCREW ......................... ·..... 1. 

NUT,PLA:IN,BEXAGON 110-32........... 1 

SPACER I SLEEVE. . . . . . . . . . . . . . . . . . . . . . . 1 

0-RING PART OF KIT P/N 30405........ 2 

SPRING,BELICAL 1 COMP 6.2 LITER,USE 1. 

WITH PUMP ASSEMBLY DB2829-4879 AND 

ALL 6.5 LITER ...................... . 

SHIM PART OF KIT P/N 30405.......... 1 

CAM FACE I PUMP 6. 2 AND 6. 5 LITER 1 

DETUDD ............................ . 

UOC :AVY 1 A11. 1 A13 ,A14 ,A15 ,A20 ,A24 ,A25, 

A26 1 A27,B16,B17,B18 1 BVY 1 H11,H13,H14, 

H15,H16,H17,H18,H20,H21,H24,H25,H26, 

H27 ,H28,MHM 
CAM,CONTROL 6.5 LITER .•...........• 

UOC:BVY,B15,B20,B24,B25,C17,NNN,XAA, 

XBB 
SCREW ,MACHINE .....•........•........ 

PIN, GROOVED, BEADLES PART OF KIT P / 

N 30405 ............................ . 

CAM,CONTROL 6.2 AND 6.5 LITER 

DETUDD ............................ . 

UOC:AVY,A11,A13,A14,A15 ,A20 ,A24 ,A25, 

A26,A27,B16,B17,B18,BVY,H11.,B13,H1.4, 

H15,B16,H17,H18 1 H20,B21 1 B24,B25,H26, 

H27 I 828 ,MHM, 

l. 

l. 
l. 

l. 

LEVER,REMOTE CONTRO 6.2 LITER, USE 1. 

WITH PUMP ASSEMBLY P/N DB2829-4879 

AND ALL 6.5 LITER ................. . 

RING,RETAINING PART OF KIT P/N 30405 2 

RING,RETAINING 6.5 LITER........... 2 

PIN,GROOVED,BEADLES................. 1 

SETSCREW............................ 1 

PLUNGER, DETENT. . . . . . . . . . . . . . . . . . . . . . l. 

SEAL................................ 1 

PLUG,MACBINE THREAD 6.2 LITER USE 

WITH PUMP ASSEMBLY DB2829-4879 AND 

ALL 6. 5 LITER .............•......... 

PLUG,MACHINE THREAD 6.2 LITER,USE 1 

WITH PUMP ASSEMBLY P/N DB2829-4523 .. 

UOC:Hl.1,Hl.3,Bl.4,H15,Bl.6,Hl.7,Hl.8,H20, 

B21.,H24,H25,H26,B27,H28,MHM 

SEAL,DRAIN PLUG P~ OF KIT P/N 

30405 .............................. . 

PACKING, PREFORMIID PART OF KIT P /N 

30405 ...........................•... 

2 

1 



.. 

SECTJ:ON J:J: TM9-2815-237-34P 

(1) (2) (3) (4) (5) 

PART :ITEM 
NO 

SMR 
CODE NSN CAGEC NUMBER 

22 PABZZ 2910011890895 84760 20530 

23 PABZZ 2910012321044 84760 22988 

24 PAHZZ 2910012309007 84760 20803 

24 PABZZ 2910001486555 84'160 20804 

25 PABZZ 5360009002564 84760 15699 

26 PABZZ 5315011880495 84760 19837 

27 PABZZ 2910011883249 84760 21200 

27 PAHZZ 4810014159460 84760 28988 

28 PAHZZ 5325011880960 84760 20528 

29 PAHZZ 2910011883251 84760 21296 

29 PAHZZ 2910014140346 84760 28981 

30 PAHZZ 2910011883250 84760 20523 

31 PAHZZ 4730013340695 84760 23819 

31 PAHZZ 2910013638782 84760 28986 

32 PABZZ 4730004596077 84760 15228 

33 PAHZZ 5360011886693 78514 27003 

33 PAHZZ 5360013181894 84760 23915 

34 PAHZZ 4820011890894 84760 19895 

35 PAHZZ 5331012360472 0CTH1 3921940 

36 PAHZZ 5305011886568 84760 24566 

37 PAHZZ 5315011892141 84760 23925 

38 PAHZZ 5331012327886 0CTB1 3921939 

39 PAHZZ 5365011880785 84760 23056 

40 PAHZZ 5360014166594 84760 29049 

40 PAHZZ 5360011893607 84760 23601 

0022 00-2 

(6) 

0022 00 
(7) 

DESCRJ:PTJ:ON AND USABLE ON CODES(UOC) QTY 

RETAJ:NER,ROTOR,TRAN................. 2 

LJ:NER,TRANSFER PUMP................. 1 

VANE I J:NJECTJ:ON PUMP .. STANDARD . . . . . . . 14 

BLADE,TRANSFER PUMP OWRSJ:ZE, .001.. 4 

SPRJ:NG,HELJ:CAL,COMP................. 2 

PJ:N................................. 1 

REGULATOR ASSEMBLY, 6. 2 LJ:TER, USE 1 

WITH PUMP ASSEMBLY P/N DB2829-4523 .. 

UOC:H11,H13 1 814,B15,H16,H17,H18,H20 1 

B21,H24,H25,H26,H27,H28,MMM 
VALVE,REGULATJ:NG 1 FL 6.2 LJ:TER 1 USE 1 

WITH PUMP ASSEMBLY P/N DB2829-4879 

AND ALL 6.5 LJ:TER ................. . 

RJ:NG I RETAJ:NJ:NG . . . . . . . . . . . . . . . . . . . . .. 

CAP 1 TRANSFER PUMP 6.2 LITER,USE 

WITH PUMP ASSEMBLY P/N DB2829-4523 .. 

UOC:H11,H13,H14,B15 1 H16,B17,H18 1 B20, 

H21,H24,B25,H26,H27,H28,MMM 
HOUSJ:NG,FUEL PUMP 6.2 LITER,USE 

WITH PUMP ASSEMBLY P/N DB2829-4879 

AND ALL 6.5 LITER ................. . 

PLATE,PUMP PRESSURE 6.2 LITER,USE 

WITH PUMP ASSEMBLY P/N DB2829-4523 .. 

UOC:H11,B13,H14,H15 1 H16,H17,B18,H20, 

B21,H24,B25,H26,H27,H28,MMM 
STRAINER ELEMBNT,SE 6.2 LITER,USE 

WITH PUMP ASSEMBLY P/N DB2829-4523 .. 

UOC:B11,H13,H14,H15,B16,H17,H18,H20, 

H21,H24,B25,B26,H27 1 H28,MMM 
SCREEN I FILTER, GOVER 6. 2 LJ:TER I USE 

WITH PUMP ASSEMBLY P/N DB2829-4879 

AND ALL 6.5 LJ:TER ................. . 

PLUG ASSEMBLY,END P ................ . 

SPRJ:NG,BELICAL,COMP 6.2 LITER,USE 

WITH PUMP ASSEMBLY P/N DB2829-4523 .. 

UOC:H11,H13,H14,H15,H16,B17,B18,B20, 

H21,H24,H25,H26,H27,B28,MMM 

1 
1 

1 

1 

1 

1 

1 
1 

SPRJ:NG,HELICAL,COMP 6.2 LITER,USE 1 

WITH PUMP ASSEMBLY P/N DB2829-4879 

AND ALL 6.5 LITER ................. . 

PISTON I VALVE . . . . . • . . . . . . . . . . . . . . . . . . 1 

0-RJ:NG PART OF KIT P/N 30405....... 1 

SCREW............................... 1 

PIN,CAM ADVANCE..................... 1 

0-RJ:NG PART OF KIT P/N 30405....... 1 

PLUG,MACHJ:NE THREAD................. 1 

SPRJ:NG,HELICAL,COMP 6.2 LITER,USE 1 

WITH PUMP ASSEMBLY P/N DB2829-4523 .. 

UOC:H11,B13,H14,H15,Hl6,H17,B18,B20, 

B21,H24,B25,H26,H27,B28,MMM 
SPRJ:NG,HELICAL,COMP 6.2 LJ:TER,USE 1 

WITH PUMP ASSEMBLY P/N DB2829-4523 .. 

UOC:H1l,Hl3,H14,H15,H16,B17,H18,B20, 



SECTION J:J: TM9-2815-237-34P 

(1) (2) (3) (4) (5) 

:ITEM SMR 
NO CODE NSN CAGEC 

40 PABZZ 5360014137368 84760 28463 

41 PAHZZ 2910011900069 84760 22367 

42 PAHZZ 3040012470914 84760 26382 

42 PAHZZ 2910014146651 84760 29043 

42 PAHZZ 4320012563698 84760 26383 

42 PABZZ 2910014147888 84760 29042 

42 PABZZ 4320014256571 84760 28457 

42 PABZZ 2910014459041 84760 29041 

42 PABZZ 2815014469537 84760 29040 

42 PABZZ 4320011883258 84760 26989 

43 PAHZZ 5365013181887 84760 22505 

43 PABZZ 5365011880783 84760 23426 

44 PAFZZ 2910011891747 84760 24345 

44 PAFZZ 2815014368370 84760 31843 

45 PAFZZ 5305011904070 84760 21712 

PART 
NUMBER 

0022 00-3 

(6) 
0022 00 

(7) 

DESCRIPTION AND USABLE ON CODES(UOC) QTY 

H21,H24,H25,H26,H27,B28,MMM 
SPRJ:NG,HELICAL,CaMP 6.5 LITER...... 1 

VALVE,SERVO ADVANCE................. 1 

PISTON,LINEAR ACTUA STANDARD,6.2 1 

LJ:TER,USE WITH PUMP ASSEMBLY P/N 

DB2829-4523 ........................ . 

UOC:H11,H13,H14,B15,H16,H17,H18,H20, 

H21,H24,H25,H26,H27,H28,MMM 
PJ:STON,FUEL INJEC'l!O STANDARD,6.2 1 

LJ:TER,USE WITH PUMP ASSEMBLY P/N 

DB2829-4879 AND ALL 6.5 LITER ......• 

PISTON,PUMP .008 OVERSJ:ZE,6.2 1 

LITER,USE WITH PUMP ASSEMBLY P/N 

DB2829-4523 ............•............ 

UOC:H11,H13,H14,H15,H16,H17,H18,H20, 

H21,H24,H25,H26,H27,H28,MMM 
PISTON, FUEL INJEC'l!O . 002 OVERSIZE, 1 

6.2 LITER,USE WITH PUMP ASSEMBLY P/N 

DB2829-4879 AND ALL 6.5 LITER ...... . 

PISTON,PUMP .005 OVERSJ:ZE,6.2 1 

LI'l!ER,USE WITH PUMP ASSEMBLY P/N 

DB2829-4523 ........................ . 

UOC:H11,H13,H14,H15,H16,H17,H18,H20, 

H21,H24,H25,H26,H27,H2B,MMM 
INJECTION CONTROL,M .005 OVERSIZE, 1 

6.2 LITER,USE WITH PUMP ASSEMBLY P/ 

N DB2829-4879 AND ALL 6.5 LITER ..... 

PISTON ,FUEL INJECTO .008 OVERSIZE, 1 

6.2 LITER,USE WITH PUMP ASSEMBLY P/ 

N DB2829-4879 AND ALL 6.5 LITER ..... 

PISTON, PUMP . 002 OVERSIZE, 6. 2 1 

LITER,USE WITH PUMP ASSEMBLY P/N 

DB2829-4523 ........................ . 

UOC:H11,H13,H14,H15,H16,H17,H1B,H20, 

H21,H24,H25,H26,H27,H28,MMM 

PLUG,MACHINE THREAD 6.2 LITER,USE 1 

WITH PUMP ASSEMBLY P/N DB2829-4879 

AND ALL 6.5 LITER ..................• 

PLUG,MACHINE THREAD 6.2 LITER,USE 1 

WITH PUMP ASSEMBLY P/N DB2829-4523 .. 

UOC:H11,H13,H14,H15,H16,H17,H1B,H20, 

H21,H24,H25,H26,H27,H28,MMM 
SHAFT ASSEMBLY,TBR0 .. 6.2 AND 6.5 N/A 1 

UOC:AVY,A11,A13,A14,A15,A20,A24,A25, 

A26,A27,BVY,B15,B16,B17,B18,B20,B24, 

B25,C17,BVY,H11,H13,H14,H15,H16,H17, 

H1B,H20,B21,H24,H25,H26,H27,H2B,MMM, 

NNN 
SHAFT,CONTROL ASSEM TURBO.......... 1 

UOC: XAA, XBB 
SCBEW,MACHJ:NE 6.2 LITER............ 1 

UOC:H11,H13,H14,H15,H16,H17,H1B,H20, 

H21,H24,H25,H26,H27,H28,MMM 



. ' 
TM9-2815-237-34P 

(1) (2) (3) (4) (5) 

:ITEM SMR PART 

NO CODE NSN CAGEC NUMBER 

45 PAHZZ 5305014143012 84760 27660 

0022 00-4 

(6) 

0022 00 
(7) 

DESCRIPTION AND USABLE ON CODES(UOC) QTY 

SETSCREW 6.5 LITER ................ . 1 

END OF FIGURE 



TM 9·2815-237·34P 

DIRECT SUPPORT AND GENERAL SUPPORT MAINTENANCE 
REPAIR PARTS AND SPECIAL TOOLS LIST 

ENGINE DIESEL: 8 CYUNDER, NATURALLY ASPIRATED, DETUNED, 6.5 UTER 

ENGINE DIESEL: 8 CYUNDER, NATURALLY ASPIRATED, 6.2 AND 6.5 UTER 

ENGINE DIESEL: 8 CYUNDER, TURBOCHARGED, 6.5 UTER 
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0023 00 

30 

Figure 22. Fuel Injection Pump Housing, Head and Rotor, Drive Shaft, and Related Parts. 



~-2815-237-34P 

(1) (2) (3) (4) (5) 

NO CODE NSN 

1 PABZZ 5315011880765 84760 23100 

1 PABZZ 5315011880766 84760 23685 

2 PABZZ 5315011913393 84760 22064 

3 PABZZ 5360008871536 84760 10541 

4 PABZZ 3040012470893 84760 29546 

4 PABZZ 3040011883222 84760 24645 

5 PABZZ 5330007571680 84760 10453 

6 PABZZ 5330011925779 84760 21860 

7 PABZZ 3110011887682 84760 23101 

8 PABZZ 4820007863971 84760 11563 

8 PABZZ 4820011821073 84760 24441 

9 PABZZ 2910011883255 84760 21895 

10 PABZZ 536001.1893466 84760 21917 

l.1 PABZZ 4820007863971 84760 11563 

12 PABZZ 5306008193038 84760 11331 

13 PABZZ 5330012360488 84760 27606 

13 PABZZ 5331006418283 84760 405 

14 PABZZ 5310013181883 84760 23585 

15 PABZZ 5307011889217 84760 23352 

15 PABZZ 5307013176317 84760 26495 

16 PABZZ 5340014159633 84760 26961 

PART 

17 PABZZ 5325008042027 96906 MS16624-1093 

18 PABZZ 3120003934067 84760 20222 

0023 00-1 

(6) 

0023 00 
(7) 

DESCRI:PTXON AND USABLE ON CODES (UOC) QTY 

GROUP 0302 FUEL PUMP 

FI:G. 22 FUEL I:NJECTI:ON PUMP HOUSI:NG 1 

BEAD AND ROTOR I DR:IVE SHAFT I AND 

RELATED PARTS 

PI:N,STRAXGHT 1 HEADLE .....•........... 

PI:N,STRAI:GBT,BEADLE OVERSI:ZE ...... . 

PXN 1 SBOULDER,HEADED ................ . 

SPRXNG,BELI:CAL CaMP ................ . 

SBAFT 1 SBOULDERED 6.2 LI:TER 1 USE 

WI:TB PUMP ASSEMBLY P/N DB2829-4523 .. 

UOC:H11,H13,H14,H15,H16,B17,B18,H20, 

H21,H24,H25,H26,H27,B28,MMM 

1 
l. 
1 
1 
1 

SBAFT 1 DR:IVE 6.2 LI:TER,USE WI:TH 1 

PUMP ASSEMBLY P/N DB2829-4879 AND 

ALL 6. 5 LiTER ...................... . 

PACKI:NG 1 PREFORMBD BLACK PART OF Kl:T 2 

P/N 30405 .......................... . 

PACKI:NG, PREFORMBD RED PART OF Kl:T 1 

P/N 30405 .......................... . 

BEARI:NG,ROLLER,NEED................. 1 

VALVE,CALI:~ED FL STANDARD....... 1 

VALVE 1 FLOW CONTROL METERI:NG, 1 

OVERSI:ZE ...........•................ 

ARM,METERI:NG VALVE.................. 1 

SPRI:NG.. . . . . . . . . . . . . . . . . . . . • . . . . . . . . 1 

VALVE,CALI:~ FL................. 1 

BOLT ,MACHINE • • • • . • • • • • • • • • • • . . • • • • . • 2 

GASKET 6.2 LI:TER,USE Wl:TH PUMP 1 

ASSEMBLY P/N DB2829-4523 PART OF KI:T 

P/N 30405 .......................... . 

UOC:H11,H13,B14,H15,H16,H17,H18,H20, 

H21,H24,H25,H26,H27,H28 1 MMM 
0-RI:NG 6. 2 LI:HR I USE Wl:TH PUMP 

ASSEMBLY P/N DB2829-4879 AND ALL 

6.5 LI:HR PART OF KI:T P/N 30405 ..... 

NUT 1 PLAI:N,BEXAGON 6.2 LI:TER,USE 

WITH PUMP ASSEMBLY P/N DB2829-4879 

AND ALL 6.5 LI:TER .........•......... 

STUD 6.2 LI:TER,USE WITH PUMP 

ASSEMBLY P/N DB2829-4523 ........... . 

UOC:H11,H13,H14,H15,H16,B17,H18 1 H20, 

B21,B24,B25,H26,B27 1 B28 1 MHM 

STUD 1 BALL 6.2 LI:TER 1 USE WI:TB PUMP 

ASSEMBLY P/N DB2829-4879 AND ALL 

6.5 Ll:TER .......................... . 

CAP 1 PROTECTI:VE 1 DUST 6.2 LI:TER 1 USE 

Wl:TH PUMP ASSEMBLY P/N DB2829-4879 

AND ALL 6. 5 LXTER .................. . 

RI:NG, RETAXNXNG PART OF Kl:T P /N 

30405 .............................. . 

BEARI:NG,~SHER,THRU ................ . 

1 

1 

1 

1 

1 

l. 

1 



TM9-2815-237-34P 

(1) 
ITEM 

NO 

(2) 

SMR 
CODE 

(3) (4) (5) 

NSN CAGEC 

19 PAHZZ 2910011177252 84760 21312 

20 PAHZZ 5325011880958 84760 22937 

20 PABZZ 5325005981428 84760 10445 

21 D.BZZ 84760 27002 

21 D.BZZ 84760 28861 

22 PABZZ 5315008871539 84760 11141 

23 PABZZ 3040011883242 84760 24569 

24 PABZZ 5340011598534 84760 11067 

24 PAHZZ 5340011598535 84760 11068 

24 PAHZZ 5340011598536 84760 11069 

24 PAHZZ 3120012395132 75160 11070 

24 PABZZ 5340014159627 84760 11072 

24 PAHZA 5340014334750 84760 11073 

24 PAHZA 5340014334752 84760 11074 

24 PAHZZ 5340014159628 84760 11075 

24 PAHZZ 2910011891748 84760 11057 

24 PABZZ 2910011918453 84760 11058 

24 PABZZ 2910011918454 84760 11059 

24 PABZZ 2910011918455 84760 11060 

PAR~ 

0023 00-2 

(6) 

0023 00 
(7) 

DESCRXP~ION AND USABLE ON CODES(UOC) QTY 

SLEEVE,GOVERNOR ~BR ................ . 

RING, RE~AINING 6. 2 LI~ER, USE Wl:~B 

PUMP ASSEMBLY P/N DB2829-4523 PAR~ 

OF lU~ P/N 30405 ................... . 

UOC:B11,B13,B14,B15,B16,B17,B18,B20, 

B21,B24,B25,B26,B27,B28,MMM 
RING 1 Rl!l~AINING 6. 2 LI~ER, USE Wl:~B 

PUMP ASSEMBLY P/N DB2829-4879 AND 

ALL 6.5 LITER P~ OF KI~ P/N 30405. 

BOUSING,INJEC~ION P 6.2 LI~ER,USE 

WI~B PUMP ASSEMBLY P/N DB2829-4523 .• 

UOC:B1l,B13,B14,B15,B16,B17,B18,B20, 

B21,B24,B25,B26,B27,B28,MMM 

l. 
l. 

1 

l. 

HOUSING 6.2 LI~ER,USE WI~B PUMP 1 

ASSEMBLY P/N DB2829-4879 AND ALL 6.5 

LITER .............................. . 

PIN,S~RAIGB~,BEADLE................. 2 

SBOE,CAM ROLLER..................... 2 

PLUNGER,DE~E~ S~ANDARD,.290 A,6.5 2 

LITER .................•............. 

PLUNGER 1 DETE~ S~ANDARD, . 2 90 B, 6 . 5 2 

LITER .............................. . 

PLUNGER, DETE~ S~ANDARD, . 2 90 C , 6 . 5 2 

LITER .............................. . 

BUSHING 1 SLEEVE S~ANDARD, . 2 90 D , 6 . 5 . 2 

LITER .............................. . 

PLUNGER, DETE~ OVERSIZE I • 002 A I 6 . 5 2 

LITER .............................. . 

PLUNGER,DETE~ OVERSIZE, .002 B,6.5 2 

LITER .............................. . 

PLUNGER,DETE~ OVERSIZE, .002 C,6.5 2 

LITER ..............•••.............. 

PLUNGER I DETE~ OVERSIZE, . 002 D I 6 . 5 2 

LITER ....•.......................... 

PLUNGER,~OR,FUEL S~ANDARD, .290 A, 2 

6.2 LITER .......................... . 

UOC :AVY ,All ,A13 ,A14,A15 ,A20 ,A24 ,A25, 

A26,A27,B16,B17,Bl8,BVY,Bll,Bl3,B14, 

B15,B16,B17,B18,B20,B21,B24,B25,B26, 

B27 ,B28,MMM 
PLUNGER,RO~OR STANDARD,.290 B,6.2 

LITER .............................. . 

UOC:AVY,A11,A13,A14,A15,A20,A24,A25, 

A26,A27,B16,Bl7,B18,BVY,B1l,Bl3,Bl4, 

B15,B16,B17,B18,B20,B21,B24,B25,B26, 

B27 1 B28 ,MMM 
PLUNGER I RO~OR S~ANDARD' . 2 90 c I 6. 2 

LITER .............................. . 

UOC:AVY,A11,A13,A14 ,Al.5,A20 ,A24 ,A25, 

A26,A27,B16,Bl.7,Bl8,BVY,Bl.l.,B13,B14, 

Bl.5,B16,B17,Bl8,B20,B2l.,B24,B25,B26, 

B27 ,B28,MMM 
PLUNGER,RO~OR S~ANDARD,. 290 D ,6. 2 

2 

2 

2 



SECT:ION :IX T.M9-2815-237-34P 

(1) (2) (3) (4) (5) 

:ITEM 
NO 

SMR 
CODE NSN CAGEC 

24 PAHZZ 2910011918456 84760 11062 

24 PAHZZ 2910011918457 84760 11063 

24 PAHZZ 2910011918458 84760 11064 

24 PAHZZ 2910011918459 84760 11065 

25 PFHZZ 2910014145382 84760 31506 

25 PFHZZ 4320013170692 84760 31816 

26 PAHZZ 5331012360476 OCTH1 392-1937 

27 PAHZZ 5310012666425 84760 26027 

28 PAHZZ 5340014140247 84760 29384 

28 PAHZZ 2910011883244 84760 21283 

29 PAHZZ 5305011910374 84760 29710 

30 PAHZZ 5305011886567 84760 23124 

31 PAHZZ 2910011918464 84760 26070 

32 PAHZZ 5360012605649 84760 26011 

33 PAHZZ 4820011883245 84760 23123 

PART 

0023 00-3 

(6) 

0023 00 
(7) 

DESCR:IPT:ION AND USABLE ON CODES(UOC) Q'l!Y 

L:ITER .............................. . 

uoc :AVY ,Al.1,Al.3 ,Al.4,Al.5 ,A20 ,A24,A25 I 

A26,A27,B16,B17,B18,HVY,Hl.l.,H13,H14, 

H15,H16,H17,H18,H20,H21,H24,H25,H26, 

H27 I H28 ,MHM 
PLUNGER,ROTOR OVERS:IZE,.002 A,6.2 

L:I'l!ER .............................. . 

UOC:AVY,Al.1,Al.3,Al.4,A15,A20 ,A24,A25 I 

A26,A27,B16,B17,B18,HVY,H11,Hl3,H14, 

H15,H16,Hl7 1 H18,H20,H21,H24,H25,H26, 

H27,H28,MHM 
PLUNGER, ROTOR OVERS:IZE,. 002 B,6.2 

L:I'l!ER .............................. . 

UOC:AVY ,Al.1,Al.3 ,Al4,Al5,A20 ,A24 ,A25, 

A26,A27,Bl6,B17,Bl8,HVY,Hl1,H13,H14, 

H15,H16,H17,H18,H20,H21,H24,H25,H26, 

H27 I H28,MHM 
PLUNGER,ROTOR OVERSXZE, .002 C,6.2 

L:ITER .............................. . 

uoc :AVY ,Al.1 ,Al.3 ,A14 ,A15 ,A20 ,A24 ,A25 I 

A26,A27,B16,B17,B18,HVY,H1l,H13,H14, 

H15,H16,Hl7,H18,B20,H21,H24,H25,H26, 

H27,B28,MHM 
PLUNGER.,ROTOR OVERS:IZE,.002 D,6.2 

L:I'l!ER .............................. . 

UOC:AVY,A11 1 Al3,A14,A15,A20,A24,A25, 

A26,A27,Bl6,B17,B18,HVY,Hll,B13,H14, 

H15,H16,H17,B18,H20,B21,H24,H25,H26 1 

B27,H28,MHM 
BEAD AND ROTOR ASSE 6.5 L:ITER. ..... . 

PUMP , ROTARY . . . . . . . . . . . . . . . . . . . . . . . . . 

uoc :AVY ,All,Al3 ,A14 ,A15 ,A20 ,A24 ,A25 I 

A26,A27,B16,B17,B18,HVY,Bll,H13,Bl4, 

B15,B16,H17,H18,H20 1 H21,H24,H25 1 H26, 

H27 I B28 ,MHM 
0-R:ING P~ OF K:IT P/N 30405 ..... . 

WASBER.,FLAT 6.2 L:ITER.,USE WITH 

PUMP ASSEMBLY P/N DB2829-4523 PART 

OF K:IT P /N 30405 ................... . 

UOC:B11,H13,H14,B15,Hl6 1 Hl7,H18,H20, 

H21,H24,H25,H26,H27,H28,MMM 

PLATE,MOUNTXNG 6.5 L:ITER. .......... . 

PLATE,LOCK:ING 6.2 LITER. ...•........ 

UOC :AVY,A11,Al.3,Al.4,A15,A20 ,A24,A25, 

A26,A27,B16 1 B17,Bl8,HVY 1 H11,B13,Hl4 1 

H15,B16,H17,H18,B20,H21,H24,B25,H26, 

H27,H28,MHM 
SCREW ,MJlCH:INE ...................... . 

SCREW .............................. . 

STOP, VALVE ......................... . 

SPR:ING,HELXCAL,COMP ...............•. 

DXSK,VALVE STANDARD,6.2 LXTER,USE 

WITH PUMP ASSEMBLY P/N DB2829-4523 .. 

2 

2 

2 

2 

1 
1 

1 
1 

1 
l. 

l. 
l. 
l. 
1 
l. 



TM9-2815-237-34P 

(1) (2) (3) (4) (5) 

ITEM SMR PART 

NO CODE NSN CAGEC NUMBER 

33 PAHZZ 4820011883246 84760 23135 

33 PAHZZ 4820013162497 84760 28012 

33 PABZZ 4820013170552 84760 28013 

34 PABZZ 5305002073984 84760 11175 

35 PABZZ 5360011886806 84760 23238 

36 PABZZ 5331012360475 84760 27245 

37 PAHZZ 2910011883243 84760 27833 

37 PAHZZ 3040011924585 84760 23120 

38 PAHZZ 2990013208915 84760 27984 

39 PAHZZ 3040011883261 84760 21201 

40 PAHZZ 5305011880948 84760 21194 

41 PFHZZ 5340011883176 84760 23107 

42 PAHZZ 5330012332848 0CTH1 3921935 

43 PFBZZ 2910012106938 84760 26890 

44 PFHZZ 3120009934152 84760 15093 

45 PABZZ 5305011880489 34623 5740572 

45 PAHZZ 5305011880490 84760 21661 

45 PAHZZ 5305011880491 84760 21662 

45 PAHZZ 5305011880492 84760 21663 

45 PAHZZ 5305011880493 84760 21664 

45 PABZZ 5305011880494 84760 21665 

45 PAHZZ 5305011880491 84760 21662 

45 PABZZ 5305011886566 84760 22734 

0023 00-4 

( 6) 

0023 00 
(7) 

DESCRIPTION AND USABLE ON CODES(UOC) QTY 

UOC:B11,Hl3,H14,B15,B16,B17,B18,H20, 

H2l,B24,H25,H26,H27,H28,MMM 

DISK,VALVE OVERSIZE,6.2 LITER,USE 

WITH PUMP ASSEMBLY P/N DB2829-4523 .. 

UOC:H11,Hl3,H14,B15,H16,Hl7,Hl8,H20, 

H21,B24,H25,H26,H27,H28,MMM 

VALVE,CHECK STANDARD,6.2 LITER,USE 

WITH PUMP ASSEMBLY P/N DB2829-4879 

AND ALL 6.5 LITER .................. . 

VALVE,CHECK OVERSIZE 1 6.2 LITER,USE 

WITH PUMP ASSEMBLY P/N DB2829-4879 

AND ALL 6. 5 LITER .................. . 

SCREW,CAP,SOCKET HE ................ . 

SPRING ,FLAT ........................ . 

0-RING PART OF KIT P/N 30405 ...... . 

CAM RING 1 FUEL INJEC STANDARD ...... . 

CAM 1 CONTROL OVERSIZE ..•............ 

RETAINER ASSEMBLY .................. . 

WEIGHT,COUNTERBALAN ................ . 

SCREW 1 llm.CBINE ...................... . 

COVER,ACCESS ....................... . 

GASKET PART OF KIT P/N 30405 ....... . 

PILOT TUBE,PUMP .................... . 

BUSHING I SLEEVE ..................... . 

SCREW ASSY. 1 VENT GOVERNOR,#O ...... . 

SCREW,ASSY. ,VENT GOVERNOR,#l. ..... . 

SCREW ASSY. 1 VENT GOVERNOR,#2 ...... . 

SCREW ASSY . 1 VENT GOVERNOR, #3 ...... . 

SCREW ASSY. ,VENT GOVERNOR,#4 ...... . 

SCREW ASSY. 1 VENT GOVERNOR, #5 ...... . 

SCREW ASSY. 1 VENT GOVERNOR,#1.5 .... . 

SCREW GOVERNOR,#2.5 ............... . 

END OF FIGURE 
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Figure 59. Fuel Injector Pump Plunger and Control Rack (M939A2). 
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SECTION II TM 9-2320-272-24P-1 

(1) (2) (3) (4) (5) (6) (7) 

ITEM SMR PART 

NO CODE NSN CAGEC NUMBER DESCRIPTION AND USABLE ON CODES (UOC} QTY 

GROUP 0302 FUEL PUMPS 

FIG. 59 FUEL INJECTOR PUMP PLUNGER 
AND CONTROL RACK(M939A2) 

1 PFHZZ 4820013004257 53867 1 413 356 040 RETAINER,DISK,VALVE ....................................... 6 

UOC: ZAA, ZAB, ZAC, ZAD,ZAE, ZAF,ZAG, ZAH, 

ZAJ,ZAK,ZAL 

2 PFHZZ 5310013368721 5T151 1 413 300 023 NUT, PLAIN, HEXAGON PART OF KIT PIN. ............... 12 

57K0144 ............................................................... 
UOC:ZAA,ZAB,ZAC,ZAD,ZAE,ZAF,ZAG,ZAH, 
ZAJ,ZAK,ZAL 

3 PFHZZ 5310013368865 5T151 1 410 151 002 WASHER, LOCK PART OF KIT PIN 57K0144 ............ 12 

UOC:ZAA,ZAB,ZAC,ZAD,ZAE,ZAF,ZAG,ZAH, 
ZAJ, ZAK, ZAl 

4 PFHZZ 5365013031612 3867 1 410 200 019 SPACER, RING PART OF KIT PIN 57K0144 ............. 12 

UOC:ZAA,ZAB,ZAC,ZAD,ZAE,ZAF,ZAG,ZAH, 
ZAJ,ZAK,ZAL 

5 PFHZZ 5310013011802 53867 1 410 149 001 WASHER, KEY ...................................................... 6 
UOC:ZAA,ZAB,ZAC,ZAD,ZAE,ZAF,ZAG,ZAH, 
ZAJ,ZAK,ZAL 

6 PFHZZ 5307013017815 53867 1 413 500 006 STUD,PLAIN ........................................................ 6 

UOC:ZAA,ZAB,ZAC,ZAD,ZAE,ZAF,ZAG,ZAH, 
ZAJ,ZAK,ZAL 

7 PFHZZ 5315013359941 53867 1 413 105 008 PIN,GROOVED,HEADLES .................................... 1 

UOC:ZAA,ZAB,ZAC,ZAD,ZAE,ZAF,ZAG,ZAH, 
ZAJ,ZAK,ZAL 

8 PFHZZ 5310013366748 5T151 2 916 020 010 WASHER, FLAT ..................................................... 1 
UOC:ZAA,ZAB,ZAC,ZAD,ZAE,ZAF,ZAG,ZAH, 
ZAJ,ZAK,ZAL 

9 PFHZZ 5360013359947 5T151 1 424 610 053 SPRING,HELICAL,COMP ...................................... 1 
UOC:ZAA,ZAB,ZAC,ZAD,ZAE,ZAF,ZAG,ZAH, 
ZAJ,ZAK,ZAL 

10 PFHZZ 5340013390839 5T151 1 420 505 062 SEA T,HELICAL COMPRE ..................................... 1 
UOC:ZAA,ZAB,ZAC,ZAD,ZAE,ZAF,ZAG,ZAH, 
ZAJ,ZAK,ZAL 

11 PFHZZ 5340013363889 5T151 1 416 016 013 BRACKET,LEVER ................................................ 1 
UOC:ZAA,ZAB,ZAC,ZAD,ZAE,ZAF,ZAG,ZAH, 
ZAJ,ZAK,ZAL 

12 PAHZZ 5305013017817 53867 2 914 552 158 SCREW,CAP,HEXAGON H ................................... 2 
UOC:ZAA,ZAB,ZAC,ZAD,ZAE,ZAF,ZAG,ZAH, 
ZAJ,ZAK,ZAL 

13 XBHZZ 5T1511 411 032 004 STOP PLATE ....................................................... 1 

UOC:ZAA,ZAB,ZAC,ZAD,ZAE,ZAF,ZAG,ZAH, 
ZAJ,ZAK,ZAL 

14 PFHZZ 2910013019936 53867 1418--710-019 TAPPET,ROLLER,FUEL ........................................ 6 

UOC:ZAA,ZAB,ZAC,ZAD,ZAE, ZAF, ZAG,ZAH, 
ZAJ,ZAK,ZAL 

15 PFHZZ 5340013007154 53867 1 410 520 007 SEA T,HELICAL COMPRE ...................................... 6 
UOC:ZAA,ZAB,ZAC,ZAD,ZAE,ZAF,ZAG,ZAH, 
ZAJ,ZAK,ZAL 

16 PFHZZ 910013382335 5T151 1 418 415 082 PLUNGER ASSEMBLY,FU .................................... 6 
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SECTION II TM 9-2320-272-24P-1 

(1) (2) (3) (4) (5) (6) (7) 

ITEM SMR PART 

NO CODE NSN CAGEC NUMBER DESCRIPTION AND USABLE ON CODES (UOC) QTY 

UOC:ZAA,ZAB,ZAC,ZAD,ZAE,ZAF,ZAG,ZAH, 

ZAJ,ZAK,ZAL 

17 PFHZZ 5360013006888 53867 1 414 618 030 SPRING,HEUCAL,COMP ...................................... 6 

UOC:ZAA,ZAB,ZAC,ZAD,ZAE,ZAF,ZAG,ZAH, 

ZAJ,ZAK,ZAL 

18 PFHZZ 5340013007153 53867 1 410 505 015 SEAT, HELICAL COMPRE ..................................... 6 

UOC:ZAA,ZAB,ZAC,ZAD,ZAE,ZAF,ZAG,ZAH, 
ZAJ,ZAK,ZAL 

19 PFHZZ 2910013004271 53867 1 410 422 031 SLEEVE,GOVERNOR,FUE .................................... 6 

UOC:ZAA,ZAB,ZAC,ZAD,ZAE,ZAF,ZAG,ZAH, 
ZAJ,ZAK,ZAL 

20 PFHZZ 5331013015992 53867 1410210503 0-RING 16 X 3MM PART OF KIT PIN 1 ................... 6 
417 010 008 .......................................................... 

UOC:ZAA,ZAB,ZAC,ZAD,ZAE,ZAF,ZAG,ZAH, 
ZAJ,ZAK,ZAL 

21 PFHZZ 5365013007149 53867 1 410 290 005 SPACER,RING PART OF KIT PIN 1 417 .................. 6 

010 008 ................................................................ 

UOC:ZAA,ZAB,ZAC,ZAD,ZAE,ZAF,ZAG,ZAH,-

ZAJ,ZAK,ZAL 

22 KFHZ 5T151 1 414 601 004 RETAINER RING PART OF KIT PIN 1 417 ............... 6 

010 008 ................................................................ 

UOC:ZAA,ZAB,ZAC,ZAD,ZAE,ZAF,ZAG,ZAH, 

ZAJ,ZAK,ZAL 

23 PFHZZ 5365013007021 3867 1 410 505 023 SPACER,SLEEVE ................................................ 6 

UOC:ZAA,ZAB,ZAC,ZAD,ZAE,ZAF,ZAG,ZAH, 

ZAJ,ZAK,ZAL 

24 PFHZZ 5331013017867 53867 1 410 210 501 0-RING 19 X 2MM PART OF. KIT PIN 1.. ................ 6 

417 010 008 .......................................................... 

UOC:ZAA,ZAB,ZAC,ZAD,ZAE,ZAF,ZAG,ZAH, 

ZAJ,ZAK,ZAL K) 

25 PFHZZ 5365013007158 53867 1 411 030 134 SPACER,PLATE 1.00 MM THICK ......................... V 

UOC:ZAA,ZAB,ZAC,ZAD,ZAE,ZAF,ZAG,ZAH, 

ZAJ,ZAK,ZAL 

25 PFHZZ 5365013007159 53867 1 411 030 135 SPACER,PLATE 1.05MM THICK ........................... V 

UOC:ZAA,ZAB,ZAC,ZAD,ZAE,ZAF,ZAG,ZAH, 
ZAJ,ZAK,ZAL 

25 PFHZZ 5365013007160 53867 1 411 030 136 SPACER,PLATE 1.10MM THICK .......................... V 

UOC:ZAA,ZAB,ZAC,ZAD,ZAE,ZAF,ZAG,ZAH, 

ZAJ,ZAK,ZAL 

25 PFHZZ 5365013010554 53867 1 411 030 137 SPACER,PLATE 1.15MM THICK .......................... V 

UOC:ZAA,ZAB,ZAC,ZAD,ZAE,ZAF,ZAG,ZAH, 

ZAJ,ZAK,ZAL 

25 PFHZZ 5365013007161 53867 1 411 030 138 SPACER, PLATE 1.20MM THICK .......................... V 

UOC:ZAA,ZAB,ZAC,ZAD,ZAE,ZAF,ZAG,ZAH, 
ZAJ,ZAK,ZAL 

25 PFHZZ 5365013007162 53867 1 411 030 139 SPACER, PLATE 1.25MM THICK .......................... V 

UOC:ZAA,ZAB,ZAC,ZAD,ZAE,ZAF,ZAG,ZAH, 

ZAJ,ZAK,ZAL 

25 PFHZZ 5365013007163 53867 1 411 030 140 SPACER,PLATE 1.30MM THICK .......................... V 

UOC:ZAA,ZAB,ZAC,ZAD,ZAE,ZAF,ZAG,ZAH, 

ZAJ,ZAK,ZAL 

25 PFHZZ 5365013007164 53867 1 411 030 141 SPACER,PLATE 1.35MM THICK .......................... V 
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SECTION II 
TM 9-2320-272-24P-1 

(1) (2) (3) (4) (5) (6) (7) 

ITEM SMR PART 

NO CODE NSN CAGEC NUMBER DESCRIPTION AND USABLE ON CODES (UOC) QTY 

UOC:ZAA,ZAB,ZAC,ZAD,ZAE,ZAF,ZAG,ZAH, 

ZAJ,ZAK,ZAL 

25 PFHZZ 5365013007165 53867 1 411 030 142 SPACER,PLATE 1.40MM THICK .......................... V 

UOC:ZAA,ZAB,ZAC,ZAD,ZAE,ZAF,ZAG,ZAH, 
ZAJ,ZAK,ZAL 

25 PFHZZ 5365013007166 53867 1 411 030 143 SPACER,PLATE 1.45MM THICK .......................... V 

UOC:ZAA,ZAB,ZAC,ZAD,ZAE,ZAF,ZAG,ZAH, 
ZAJ, ZAK, ZAL 

25 PFHZZ 5365013007167 53867 1 411 030 144 SPACER,PLATE 1.50MM THICK .......................... V 

UOC:ZAA,ZAB,ZAC,ZAD,ZAE,ZAF,ZAG,ZAH, 

ZAJ,ZAK, ZAL 

25 PFHZZ 5365013007168 53867 1 411 030 145 SPACER,PLATE 1.55MM THICK .......................... V 

UOC:ZAA,ZAB,ZAC,ZAD,ZAE,ZAF,ZAG,ZAH, 

ZAJ, ZAK,ZAL 

25 PFHZZ 5365013007169 53867 1411030146 SPACER,PLATE 1.60MM THICK .......................... V 

UOC:ZAA,ZAB,ZAC,ZAD,ZAE,ZAF,ZAG,ZAH, 
ZAJ,ZAK, ZAL 

25 PFHZZ 5365013030937 58367 1 411 030 147 SPACER,PLATE 1.65MM THICK .......................... V 

UOC:ZAA,ZAB,ZAC,ZAD,ZAE,ZAF,ZAG,ZAH, 

ZAJ,ZAK,ZAL 

25 PFHZZ 5365013049530 53867 1 411 030 148 SPACER,PLATE 1.70MM THICK .......................... V 

UOC:ZAA,ZAB,ZAC,ZAD,ZAE,ZAF,ZAG,ZAH, 

ZAJ, ZAK, ZAL 

25 PFHZZ 5365013029953 53867 1 411 030 149 SPACER,PLATE 1.75MM THICK .......................... V 

UOC:ZAA,ZAB,ZAC,ZAD,ZAE,ZAF,ZAG,ZAH, 
ZAJ,ZAK,ZAL 

25 PFHZZ 5365013030938 53867 1 411 030 150 SPACER,PLATE 1.80MM THICK .......................... V 

UOC:ZAA,ZAB,ZAC,ZAD,ZAE,ZAF,ZAG,ZAH, 

ZAJ,ZAK,ZAL 

25 PFHZZ 5365013041802 53867 1 411 030 151 SPACER,PLATE 1.85MM THICK .......................... V 

UOC:ZAA,ZAB,ZAC,ZAD,ZAE,ZAF,ZAG,ZAH, 

ZAJ,ZAK,ZAL 

25 PFHZZ 5365013007170 53867 1 411 030 152 SPACER,PLATE 1.90MM THICK .......................... V 

UOC:ZAA,ZAB,ZAC,ZAD,ZAE,ZAF,ZAG,ZAH, 
ZAJ,ZAK,ZAL 

25 PFHZZ 5365013007171 53867 1 411 030 153 SPACER,PLATE 1.95MM THICK .......................... V 

UOC:ZAA,ZAB,ZAC,ZAD,ZAE,ZAF,ZAG,ZAH, 
ZAJ,ZAK,ZAL 

25 PFHZZ 5365013007172 53867 1 411 030 154 SPACER, PLATE 2.00MM THICK .......................... V 

UOC:ZAA,ZAB,ZAC,ZAD,ZAE,ZAF,ZAG,ZAH, 

ZAJ,ZAK,ZAL 

25 PFHZZ 5365013007173 53867 1 411 030 155 SPACER, PLATE 2.05MM THICK .......................... V 

UOC:ZAA,ZAB,ZAC,ZAD,ZAE,ZAF,ZAG,ZAH, 

ZAJ,ZAK,ZAL 

25 PFHZZ 5365013007174 53867 1 411 030 156 SPACER, PLATE 2.10MM THICK .......................... V 

UOC:ZAA,ZAB,ZAC,ZAD,ZAE,ZAF,ZAG,ZAH, 
ZAJ,ZAK,ZAL 

25 PFHZZ 5365013007175 53867 1 411 030 157 SPACER,PLATE 2.15MM THICK .......................... V 

UOC:ZAA,ZAB,ZAC,ZAD,ZAE,ZAF,ZAG,ZAH, 

ZAJ,ZAK,ZAL 

25 PFHZZ 5365013007176 53867 1 411 030 158 SPACER, PLATE 2.20MM THICK .......................... V 

UOC:ZAA,ZAB,ZAC,ZAD,ZAE,ZAP,ZAG,ZAH, 
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SECTION II TM 9-2320-272-24P-1 

(1) (2) (3) (4) (5) (6) (7) 

ITEM SMR PART 

NO CODE NSN CAGEC NUMBER DESCRIPTION AND USABLE ON CODES (UOC) QTY 

ZAJ,ZAK,ZAL 

25 PFHZZ 5365013007177 53867 1 411 030 159 SPACER,PLATE 2.25MM.THICK .......................... V 
UOC:ZAA,ZAB,ZAC,ZAD,ZAE,ZAF,ZAG,ZAH, 

ZAJ,ZAK,ZAL 

25 PFHZZ 5365013007178 53867 1 411 030 160 SPACER, PLATE 2.30MM THICK .......................... V 

UOC:ZAA,ZAB,ZAC,ZAD,ZAE,ZAF,ZAG,ZAH, 

ZAJ,ZAK,ZAL 

25 PFHZZ 5365013007179 53867 1 411 030 161 SPACER,PLATE 2.35MM THICK .......................... V 

UOC:ZAA,ZAB,ZAC,ZAD,ZAE,ZAF,ZAG,ZAH, 
ZAJ,ZAK,ZAL 

25 PFHZZ 5365013007180 53867 1 411 030162 SPACER, PLATE 2.40MM THICK .......................... V 
UOC:ZAA,ZAB,ZAC,ZAD,ZAE,ZAF,ZAG,ZAH, 

ZAJ,ZAK,ZAL 

25 PFHZZ 5365013007181 53867 1 411 030 163 SPACER,PLATE 2.45MM THICK .......................... V 

UOC:ZAA,ZAB,ZAC,ZAD,ZAE,ZAF,ZAG,ZAH, 

ZAJ,ZAK,ZAL 

25 PFHZZ 5365013007182 53867 1 411 030 164 SPACER,PLATE 2.50MM THICK .......................... V 

UOC:ZAA,ZAB,ZAC,ZAD,ZAE,ZAF,ZAG,ZAH, 
ZAJ,ZAK,ZAL 

25 PFHZZ 5365013025848 53867 1 411 030 165 SPACER,PLATE 2.55MM THICK ........................... V 
UOC:ZAA,ZAB,ZAC,ZAD,ZAD ,ZAF,ZAG,ZAH, 
ZAJ,ZAK,ZAL 

25 PFHZZ 5365013007183 53867 1 411 030 166 SPACER,PLATE 2.60MM THICK .......................... V 
UOC:ZAA,ZAB,ZAC,ZAD,ZAE,ZAF,ZAG,ZAH, 
ZAJ,ZAK,ZAL 

25 PFHZZ 5365013007184 53867 1 411 030 167 SPACER, PLATE 2.65MM THICK .......................... V 

UOC: ZAA, ZAB, ZAC, ZAD, ZAE, ZAF, ZAG, ZAH, 
ZAJ,ZAK,ZAL 

25 PFHZZ 5365013007185 53867 1411030168 SPACER,PLATE 2.70MM THICK .......................... V 

UOC:ZAA,ZAB,ZAC,ZAD,ZAE,ZAF,ZAG,ZAH, 
ZAJ,ZAK,ZAL 

25 PFHZZ 5365013007186 53867 1411030169 SPACER,PLATE 2.75MM THICK .......................... V 
UOC:ZAA,ZAB,ZAC,ZAD,ZAE,ZAF,ZAG,ZAH, 

ZAJ,ZAK,ZAL 

25 PFHZZ 5365013007187 53867 1 411 030 170 SPACER, PLATE 2.80MM THICK .......................... V 

UOC:ZAA,ZAB,ZAC,ZAD,ZAE,ZAF,ZAG,ZAH, 
ZAJ,ZAK,ZAL 

25 PFHZZ 5365013014006 53867 1 411 030 171 SPACER, PLATE 2.85MM THICK .......................... V 

UOC:ZAA,ZAB,ZAC,ZAD,ZAE,ZAF,ZAG,ZAH, 
ZAJ,ZAK,ZAL 

25 PFHZZ 5365013014007 53867 1411030173 SPACER, PLATE 2.95MM THICK .......................... V 
UOC:ZAA,ZAB,ZAC,ZAD,ZAE,ZAF,ZAG,ZAH, 
ZAJ,ZAK,ZAL 

25 PFHZZ 5365013007188 53867 1 411 030 172 SPACER, PLATE 3.00MM THICK .......................... V 

UOC:ZAA,ZAB,ZAC,ZAD,ZAE,ZAF,ZAG,ZAH, 

ZAJ,ZAK,ZAL 

26 PFHZZ 2910013398598 5T151 1 418 512 225 VALVE, FUEL SYSTEM ......................................... 6 

UOC:ZAA,ZAB,ZAC,ZAD,ZAE,ZAF,ZAG,ZAH, 
ZAJ,ZAK,ZAL 

27 PFHZZ 5360013006889 53867 1 414 613 002 SPRING,HEUCAL,COMP PART OF KIT PIN ............ 6 
57K0144 .............................................................. 

UOC:ZAA,ZAB,ZAC,ZAD,ZAE,ZAF,ZAG,ZAH, 
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SECTION II 
(1) (2) 

ITEM SMR 
NO CODE 

(3) 

NSN 

(4) 

CAGEC 

(5) 
PART 

NUMBER 

28 PFHZZ 5310013017807 53867 1 410 100 002 

29 PFHZZ 5331013031635 53867 1 410 210 041 

TM 9-2320-272-24P-1 
(6) (7) 

DESCRIPTION AND USABLE ON CODES (UOC) QTY 

ZAJ,ZAK,ZAL 
WASHER,FLAT PART OF KIT PIN 57K0144............. 6 
UOC:ZAA,ZAB,ZAC,ZAD,ZAE,ZAF,ZAG,ZAH, 
ZAJ, ZAK, ZAL 
0-RING 13 X 2.5MM PART OF KIT PIN 1................. 6 

417 010 008 ......................................................... . 
UOC:ZAA,ZAB,ZAC,ZAD,ZAE,ZAF,ZAG,ZAH, 
ZAJ,ZAK,ZAL 

END OF FIGURE 
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DETROIT DIESEL UNIT INJECTOR 
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SECTION II 

4 

5 

TM 9-2320-279-24P 
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FIG.29 FUEL INJECTOR 
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SECTION II TM 9-2320-279-24P, C04 
(1) (2) (3) (4) (5) (6) 

ITEM SMR PART 
NO CODE CAGEC NUMBER DESCRIPTION AND USABLE ON CODES (UOC) QTY 

1 PAFZZ 80204 B1821BH038C200N 
2 PAFZZ 72582 5161621 
3 PAFZZ 72582 5121259 

4 PADZZ 72582 5228608 
5 PAFDH 72582 5229630 

5 PAFDH 72582 5226410 

6 PADZZ 72582 05228104 
7 PADZZ 72582 5228739 

* 8 KFDZZ 72582 5228588 

9 PAHZZ 75078 00-017054 

9 KFDZZ 79150 19108 

10 PAHZZ 75078 00-017066 

10 KFHZZ 72582 5229778 

11 PFDZZ 72582 5228583 
12 XADZZ 72582 5228583-1 
13 PADZZ 72582 5226416 
14 PFDZZ 72582 5229624 
15 PADZZ 72582 5228802 
16 PADZZ 72582 5226719 
17 PADZZ 72582 5228586 
18 PADZZ 81381 5228694 
19 PADZZ 71934 5228696 
20 KFDZZ 72582 5228596 

21 KFDZZ 72582 5228766 

22 PADZZ 72582 5228594 
23 PADZZ 72582 5229622 

23 PADZZ 72582 5226438 

24 XADZZ 72582 5226438-1 
24 XADZZ 72582 5229622-1 
25 XADZZ 72582 5226438-2 
25 XADZZ 72582 5229622-2 
26 PADZZ 72582 5228109 
27 KFDZZ 72582 5234281 

GROUP 03 FUEL SYSTEM 
GROUP 0301 CARBURETOR, FUEL INJECTOR 
FIG.29 FUEL INJECTOR 

SCREW I CAP I HEXAGON H ••••••••••••••..•••••• 
WASHER, CONVEX ••••••.••••.••••.••••.••••••• 
CLAMP,FUEL INJECTOR USED ON ENGINE 
A/N 8087-7899 
PIN, STOP 1 FUEL INJEC ••••••••••••••.•••••.• 
NOZZLE,FUEL INJECTI USED ON ENGINE ••• 
A/N 8087-7899 
INJECTOR ASSY, FUEL USED ON ENGINE .•••• 
A/N 8083-7493 
• PIN, GROOVED I HEADED •••••••••.•••••.•••••. 
• SPRING, HELl CAL T COMP ••.••••.•.•..••••••. 
. ADAPTER I STRAIGHT , TU •••••••.•.•.••••.••• 

• GASKET 1 FUEL USED ON ENGINE A/N •.••••• 
8087-7899 
• SPACER, RING PART OF KIT P /N •••••••••.. 
5226576 
.FILTER,INJECTOR USED ON ENGINE A/N •• 
8087-7899 
.FILTER ELEMENT,FLUI PART OF KIT 
P/N 5226576 USED ON ENGINE A/N 
8083-7493 
• HOLDER, FUEL INJECTO •••••••••••••••••••• 
.. BODY •••.•.••••••••••••.••••••.••.•••.••••• 
•• pIN I STRAIGHT I BEADLE •.•.•••••••••..•••• 
. IDENTIFICATION PLAT •.••••..•••.••••••.• 
. GEAR I SPUR ••••••••.•••.••••••..••••••.•.••• 
• RACK I INJECTOR ••.•.•••••••••.•••.•••••..•• 
• SPACER, SLEEVE ••••••.•••.••••.•••••••••.•• 
• DISK, SOLID I PLAIN ...••.•••••.•.•.••••..•• 
• GAGE I VALVE INJECTOR •..•••..•••..••.•••• 
.SPRING,HELICAL,COMP PART OF KIT 
P/N 5228769 
.SEAT,HELICAL COMPRE PART OF KIT 
P/N 5228769 
• SEAT, HELICAL COMPRE •••••.••••••••..•••• 
.SPRAY TIP,NOZZLE,FU USED ON ENGINE 
A/N 8087-7899 
.SPRAY TIP,NOZZLE,NO USED ON ENGINE 
A/N 8083-7493 
•• PIN USED ON ENGINE A/N 8083-7493 
•• PIN USED ON ENGINE A/N 8087-7899 
.• TIP USED ON ENGINE A/N 8083-7493 
•• TIP USED ON ENGINE A/N 8087-7899 
• DEFLECTOR I INJECTOR .••••.••••..••.••••.•• 
• PACKING,PREFORMED PART OF KIT P/N .•. 
5226576 
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SECTION II TM 9-2320-279-24P 

( 1) ( 2) ( 3) ( 4) (5) ( 6 ) 

ITEM SMR PART 
NO CODE CAGEC NUMBER DESCRIPTION AND USABLE ON CODES(UOC) QTY 

28 PADZZ 72582 5228601 .NUT I INJECTOR, VALVE ..•.••.••.•••.••••.••• 1 

29 PABZZ 72582 5229292 .PLUNGER AND BUSHING USED ON ENGINE 1 

A/N 8087-7899 

29 PAHZZ 72582 5226338 .PLUNGER AND BUSHING USED ON ENGINE 1 

A/N 8083-7493 

30 XADZZ 72582 5229292-1 •• BUSHING USED ON ENGINE A/N •••••••••.. 1 

8087-7899 

30 XAHZZ 72582 5226338-1 •• BUSHING USED ON ENGINE A/N ...•.•••.•• 1 

8083-7493 

31 PFDZZ 72582 5226393 .• PIN,STRAIGHT,HEADLE •• 0 ••• 0 •••••••••••• 1 

32 XADZZ 72582 5229292-2 . . PLUNGER USED ON ENGINE A/N •••.•••••.• 1 

8087-7899 

32 XAHZZ 72582 5226338-2 .• PLUNGER USED ON ENGINE A/N ..•.••.•••. 1 

8083-7493 

END OF FIGURE 
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CATERPILLAR UNIT INJECTOR 

COMBAT EARTHMOVER (DEUCE) 



TM 5-2430-200-24P 

Deployable Universal Combat 
Earthmover (DEUCE) 

30/30 (Model DV100) 

NSN: 2430.01-423-2819 

PIN:7RR00003-Up (Machine) 
4CW00222-Up (Engine) 

Approved for public release; distribution is unlimited. 

Headquarters, Department of the Army March 1, 2001 



.. 

~ PART 
NOTE NO NUMBER 

1 1167150 
2 1148718 

TM5·2430-200·24P 

FUEL SYSTEM 

QTY PART NAME 

1 INJECTOR GP 
1 SEAL-FUEL SYSTEM 

0 

= 

NOTE:; 

2 

PART 
NUMBER QTY 

1197001 PUMP GP-FUEL INJECTOR 
Part of 1420725 Engine Ar-Core 

119 

PART NAME 



CUMMINS PT PUMP 

ROUGH TERRAIN CONTAINER HANDLER 



TM 1 0-3930-675-24P 

ORGANIZATIONAL, DIRECT SUPPORT, AND GENERAL SUPPORT 

MAINTENANCE REPAIR PARTS AND SPECIAL TOOLS LISTS (RPSTL) 

(INCLUDING DEPOT MAINTENANCE REPAIR PARTS) 

FOR 

ROUGH TERRAIN CONTAINER HANDLER (RTCH): 
RT 240; 53,000 LB CAPACITY; 4 X 4 

(NSN 3930-01-473-3998) 

Approved for public release; distribution is unlimited. 

HEADQUARTERS, DEPARTMENT OF THE ARMY 

JULY 2001 



SECTION II TM 10-3930-675-24P 

1 

3 

$74-0027 

Figure 30. Fuel Injector 



SECTION II 

(1) (2) (3) 

ITEM SMR 
NO CODE NSN 

1 PAFZZ 

2 PAFZZ 

3 PAFZZ 

4 PAFZZ 5331-01-425-8570 

5 PAFZZ 5331-01-425-8569 

6 PAFZZ 5331-01-425 8568 

TM 10-3930-675-24P 

(4) 

CAGEC 

15434 

(5) 
PART 

NUMBER 

3882793 

15434 4022914 

15434 4026222 

15434 3070138 

15434 3070137 

15434 3070136 

30-1 

(6) (7) 

DESCRIPTION AND USABLE ON CODES (UOC) QTY 

GROUP 03 FUEL SYSTEM 

GROUP 0301 CARBURETOR, FUEL INJECTOR 

FIG. 30 FUEL INJECTOR 

SCREW,TWELVE POINT CAP 
M 10 X 1.25 X 75 

CLAMP, INJECTOR ................... . 

INJECTOR ......................... . 

0-RING ........................... . 

0-RING ........................... . 

0-RING ........................... . 

END OF FIGURE 
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SECTION II TM 10-3930-675-24P 

6 7 

374-0051 

Figure 31. Fuel Pump 



SECTION II 

(1) (2) (3) 

ITEM SMR 
NO CODE NSN 

1 PAFFF 2910-01-484-6145 

2 PAOZZ 5365-01-484-6134 

3 PAOZZ 5330-01-237-4961 

4 PAOZZ 5360-00-597-4570 

5 PAOZZ 2910-00-790-8736 

6 PAOZZ 5331-00 081-9299 

7 PAOZZ 3010-01-484-6147 

8 PAOZZ 4820-01-312-4486 

9 PAOZZ 4820-01-287-9742 

10 PAOZZ 5310-00-082-1888 

11 PAOZZ 5340-00-084-7787 

12 PAOZZ 5945-01-426-4007 

13 PAOZZ 5305-01-325-5969 

14 PAFZZ 5306-01-484-3524 

15 PAFZZ 5310-01-481-2498 

16 PAFZZ 3010-00-507-8347 

17 PAFZZ 5330-01-338-4829 

18 PAFZZ 5310-01-381-1161 

TM 10-3930-675-24P 

(4) 

CAGEC 

15434 

(5) 
PART 

NUMBER 

3090942 

15434 3014575 

15434 3021123 

15434 70700 

15434 14648300 

15434 129888 

15434 3034451 

15434 3056009 

15434 19605 7 

15434 129768 

15434 129839 

15434 3054608 

15434 3065944 

15434 3064109 

15434 3009330 

15434 3046200 

15434 3069103 

15434 3044360 

31-1 

(6) (7) 

DESCRIPTION AND USABLE ON CODES (UOC) QTY 

GROUP 0302 FUEL PUMPS 

FIG. 31 FUEL PUMP 

PUMP,FUEL,METERING 1 

.CAP,FUEL PUMP FILTER ............ . 1 

.GASKET .......................... . 1 

.SPRING,HELICAL,COMP ............. . 1 

.FILTER ELEMENT,FLUID ............ . 1 

.0-RING .......................... . 2 

.HOUSING,ACTUATOR ................ . 1 

.DISK, VALVE ...................... . 1 

.DISK, VALVE ...................... . 1 

.WASHER,SPRING TENSI ............. . 1 

.COVER, ACCESS .................... . 1 

.SOLENOID,ELECTRICAL ............. . 1 

.SCREW ASSEMBLY,PANEL ............ . 4 

SCREW,CAP,HEXAGON H .............. . 4 

WASHER, FLAT ...................... . 8 

INSERT, FLEXIBLE COUP ............. . 1 

GASKET ........................... . 1 

NUT,PLAIN,HEXAGON 4 

END OF FIGURE 



CATERPILLAR CAM ACTUATED PUMP 

lOOKW GENERATOR 



AIR FORCE 
ARMY 
NAVY PUBLICATION 
MARINE CORPS 

TO 35C2-3-442-14 
TM5-6115-600-24P 

NAVFAC P-3-628-24P 
SL-4-07 464B 

TECHNICAL MANUAL 

ORGANIZATIONAL, INTERMEDIATE 

(FIELD)(DIRECT AND GENERAL SUPPORT) 

AND DEPOT MAINTENANCE 

REPAIR PARTS AND SPECIAL TOOLS LIST 

GENERATOR SET, DIESEL ENGINE 

DRIVEN, TACTICAL SKID MTD. 

100 KW, 3 PHASE, 4 WIRE, 

120/208 AND 240/416 VOLTS 

BASIC AND ALL CHANGES HAVE BEEN MERGED TO MAKE THIS A COMPLETE PUBLICATION 

DOD MODEL 
MEP007B 

DOD MODEL 
MEP007BWF 
MEP007BWE 
MEP116AQM 

4 MAY 1992 

CLASS 
PRECISE 

HERTZ 
50/60 

INCLUDING OPfiONAL KITS 

NOMENCLAITJRE 
WINTERIZATION FUEL BURNING 
WINTERIZATION KIT, ELECTRIC 
WHEEL MOUNTING KIT 

NSN 
6115-01-036-6374 

6115-01-131-7228 
6115-01-135-6165 
6115-01-135-6165 

CHANGE 4 - 21 DECEMBER 2001 



AIR FORCE 
ARMY 
NAVY 
MARINE CORPS 

2-128 

T 0 35C2·3·442-14 
TM.S-611 S-600-24P 

NAVFAC P-8-628·2-: 
SL-4.07464 

Figure 40. (Sheet 1 of 4) Fuel Injection Pump 
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AIR FORCE 
ARMY 
NAVY 
MARINE CORPS 

T.O. 3SC2-3-442-14 
TM5-8115-ElCl0-24P 

NAVFAC P-8-628-24P 
SL-4-074648 

SECTION 11. REPAIR PARTS FOR ORGANIZATIONAL, INTERMEDIATE (FIELD) 
(DIRECT AND GENERAL SUPPORT) AND DEPOT MAINTENANCE 

(2) (3) (4) C5) ~) (7) (8) 

SMRCOOE USMC DESCRIPTION QTV USMC 
USABLE INC QTY 

a b c d a b NATIONAL REF NUMBER ON IN PER 

AIR REPL STOCK &UFRCODE CODE It* UNIT ~F 

~ jFoRce NAVY USMC SSI FAC10R NUMBER 

CJIIOUPQS l'tJBI.SYS'Il!M 

PIIFIIH PAJ'I'P PAHZZ PAHHH ms 2810o0l•US.Ult PUiiL IIUIICTION JIUNP M 1 1 
5113112 nca 

PA.UZ PAPZZ PMD PAHZZ D .ooa S:IO&Q).21il-4455 IICLT,HBX M D 21 
Sl6U 11CIIS 

PAHZZ PAPZZ PAHZZ PAHZZ D .ooa 53CJ5.CI0.72l-!6':1!1 BOI:J',HBX BA 4 4 
~ 11111S 

PAHIZ PAPZZ PAHZZ PAHZZ .AI30 53»01..-..1345 OASDr.PIO IDTPJNIINllSS M 1 1 
CIN284S uau 

PAHZZ PAPZZ PAHZZ PARZZ J) .OOf 4731~1411 JIUIOW M 1 1 
<IN'75'n UCI:J 

PAPZZ PAPZZ PAHZZ PABZZ .AI30 <1121)0l..QSS.4516 &.IIOW,amatVALW M 1 1 
HN11Z8 uca 

PAHZZ PAI'IZ PAHZZ PAH7Z .mo 531(1.01..-.7344 OASDr,PO IDTPJN IIN1133 BA I 1 
4N9$!7 nca 

PAHZZ PAPZZ PAHZZ PAIIZZ D .ooa Z910oCil..-.t715 DISC M 1 j 

4NtJ36 uau 

XB XB XB XB HOUSING M 1 I 
JJ'IGO 11015 

PAHZZ PAPZZ PAHZZ PAJIZZ. D .IJQS <1121)0l-JID.3732 VALWASSY M 1 1 
~ 11015 

PAHZZ PAI'lZ PAJIZZ. PAHZZ D .ooa 4130«-1~ I'WO M 1 I 
4IU05D uca 

PAHZZ PAI'IZ PAHZZ PABZZ 2911)01......, af.o\l'QIBL M 1 I 
QlllllO uau 

PAHIZ PAI'IZ PAH'ZZ PAIIZZ .mo S31().C)l.Qi9.09t5 OASI!Jl',POK11'PJNQQ133 BA 1 1 
4N44ll 11013 

PAHIZ PAI'IZ PAH'ZZ PAHZZ D .1101 252041..QS7-ZI':I!I PLUG M 1 1 
t$41110 11013 

PAHIZ PAI'IZ PAKZZ PAIIZZ .mo DIS(lO.l~ PACKING, POKn'PJN QQ133 EA 1 1 
411533 11013 

PAKZZ PAI'IZ PAH'ZZ PAH7Z .mo 53»01·127-IS67 OASJIBF, PO KI1'PJNIIN1133 M 1 1 
4!19051 11013 

PAKZZ PAI'lZ PAH'ZZ PAIIZ& 2910o0l-J21..tlll0 ClOVIIIl 1IA 1 1 
&lH351 11013 

A1'fl J4l1f1 AHfZZ AHHZZ JIUNP,I'VI!LINll!cnoN M 1 1 
CINlOli 11013 

PAIUZ PAI'IZ PAKZZ PAHZZ D .1101 ~.,..., BOI:J'.III!X M 2 :l 
2M5m 11013 

PAPZZ PAPZZ PAPZt PAI'IZ 2910o0l·JA0.1212 ClOVIIIl ASSY M 1 1 
4Nlstl 11013 

PAHZZ PAI'IZ PAHZZ PAIIZ& D .1101 53064l.OJ4..7S24 BOLT.IIBX M 1 1 
2PDIO 11013 

PAKlZ PAI'lZ PAKlZ PAKlZ .mo 5330G0-613-6500 SBALPO IDT Pll!IIIN1133 l!A 1 2 
mm 11013 

PAIUZ PAI'IZ PAKZZ PAHZZ D JlOI S305-01~ SCRBWASSY 1IA 1 1 
611'412 11013 

PAKlZ PAPZt PAHZZ PAHZZ D JlOI 5ll~1J8.02SII NOT 1IA 1 1 
48211l2 11013 

PAH2Z PAFZZ PAHZZ PAIIZ& :, .010 Sll().OO.Ols-38 WASH!R,LOCit 1IA 1 1 
MS3I23!I-C2 UCIIl 

PARZZ PAI'IZ PARZZ PAIIZ& .010 5~14 WASHIIR, PLAT 1IA 1 1 
8P1326 11CII3 
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Figure 40. Fuel Injection Pump (Sheet 2 of 4) 



(1) 
ILWS. 

TRAllON 
a b 

RG ITEM 
NO. NO. 

«< 

«< 2S 

«< :16 

«< %1 

<Ill 28 

<Ill 211 

«< 30 

«< 31 

«< n 
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«< 34 

«< 35 
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<40 Sll 

<40 39 
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40 41 
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<Ill 4S 

<40 44 
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AIR FORCE 
ARMY 
NAVY 
MARINE CORPS 

T.O. 35C2-3-442·14 
TM6-6115-600-24P 

NAVFAC P-8-628-24P 
Sl-4-074648 

SECTION II. REPAIR PARTS FOR ORGANIZATIONAL, INTERMEDIATE (FIELD) 
(DIRECT AND GENERAL SUPPORT) AND DEPOT MAINTENANCE 

(2) (3) (4) (5} [6} (7) 

~ SMRCODE USMC DESCRP110N arv 
USABLE INC arv 

a b c d a ~L 
NATIONAL REF NUMBER ON IN PER 

~ 
STOCK &t.t=RCODE CODE UIM UNIT EQUIP 

ARMY NAV'I USMC SSI FAC10R NUMBER 

GROUP CIS • PUBLSYSTIIM -e::DII'IliiUII 

PUBL DUilCI'IONJIUW'.coNI'IlM!D 

PAJ!ZZ PAPZZ PAIIZZ PAIIZZ J) .010 mo.ot..ozs.Jlos WASHIIR,.I'LAT IIA 1 1 
11'7S25 11013 

XIIHZZ PAPZZ PAIIZZ PAIIZZ J) .OlD 2111o.ot-J04.t311 COVIIR IIA 1 1 
4il!f411 11013 

PAJ!ZZ PAPZZ PAH!Z PAIIZZ .1130 mo.ot-G'J4.33118 OASKJrr,J',C ICITPIN Qfll:U IIA 1 1 

4NliOI 11013 

PAH!Z PAPZZ PAH!Z PAHZZ .1130 SJ30.410.29U577 PACCIIfO.BOICITPJNQfll» IIA 1 1 
MS:l8'775.QI'T MG6 

PAHZZ PAPZZ PAHZZ PAHZZ D .oos 2530-Cl -,. SHAPr IIA 1 l 
.QJ52I 11013 

P.o\HZZ. PAPZZ PAHZZ PAKI!Z D .oJ.5 $360-0~ I'RJNG IIA 1 1 

<INII05 11013 

PAA22 PAI'l!Z PAKI!Z PAHZZ J) .oos 291~1-G'l4-JSU VAL"'B llA 1 1 
4Nl'Hl7 11013 

P.o\HZZ. PAPZZ I'AKI!Z PAIG'Z J) .oo8 »05-0~ $CRIIW,I'A'N'HIIAD IIA 1 7 
211:15.18 11013 

P.o\HZZ. PAPZZ PASZZ PAIG'Z J) .oe 4J1~ UMlR IIA 1 6 
4N1'76l 11013 

PASZZ PAPZZ PAIG'Z PAHZZ D .oos mo.ot-125-634 SHAPrASSY IIA 1 1 

4JICIS'n 11013 

PAHZZ PAI'l!Z PASZZ PAIG'Z J) .oo8 SI.2041.0:ZZ.3955 BUSIIIIKI IIA 6 II 
4N2111 11013 

lt1!l' lt1!l' AID AHH 2!11Q.Ol..o:M4111S I'IJMP' ASSY IIA II II .._ 11013 

l>AJ!ZZ PAPZZ P.o\HZZ. PAHZZ J) .013 536$-01-0:M-51111 1tDIO IIA 1 6 
4lii%M 11013 

PAHZZ PAPZZ PAHZZ PAH!Z .013 21l10o01·011ot-0!13P POW', PUBL IJIIJI!Cn01( IIA 1 6 
6N7SZ7 11013 

XA XA XA XA IWtlti!L llA 1 II 
~ 11013 

XA XA XA XA $UliMil 
4Nl14i4 

IIA 1 6 
11013 

XA XA XA XA JILtJJlGII!Il 
4N1'7C 

IIA 1 II 
11013 

P.o\HZZ. PAPZZ PAH!Z PAH!Z D .oo8 2910.01-G'l4-1513 BONliBI' IIA 1 II 
4N2&It 11013 

PAHZZ PAPZZ PAH!Z PAJ!ZZ D .oos 21110-tl0-923-2oCIIII VAL"'B llA 1 Ill 
,.13211 11013 

PAIIZZ PAPZZ PAHZZ PAJ!ZZ J) .oJ.5 5.3Cio-oi-O:Z4-31!111 SI'RJNG IIA l II 
!l(.!loQ 11013 

PAHZZ PAPZZ PAIG'Z PARZZ J) .013 mo-o~ WASBI!R IIA 1 II 
41'12728 11013 

PAH!Z PAPZZ PAH!Z PAIIZZ J) DlS 5.3Cio-ol-1eust Sl'RDlO IIA 1 II 
!JM5IC 11013 

PAHZZ PAP'ZZ PAIG'Z PASZZ .1130 SJ30.410.31o.IIS1S $IIAl. PIO ICITPJNU» IIA 5 6 
CiPl5fn 11013 

PAIIZZ PAPZZ PARZZ PASZZ D .oo8 2!l1~1-~ LIPiliR IIA 6 II 
UU17 11013 

PASZZ PAPZZ PAHZZ PARZZ D .110!1 2!l10.01-G'l4-211158 llOl.l.D IIA 6 ' CIIZ1I5 11013 
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(1) 
ILUJS. 

lRAllON 
a b 

RG ITEM 
NO. NO. 

.., 

.., 50 

40 S1 

.., !12 

.., :13 

40 54 

.., 
" .., 56 

.., !11 

40 5I 

.., 
" 

40 110 

40 61 

.., 6: 

40 1111 

<10 " .., s 

40 li6 

.., til 

<10 • 
<10 $ 

40 70 

40 71 

40 72. 

40 13 

.., 74 

AIR FORCE 
ARMY 
NAVY 
MARINE CORPS 

T.O. 35C2-3-442-14 
TMS~115-600-24P 

NAVFAC P-8-628-24P 
SL-4-0741648 

SECTION II. REPAIR PARTS FOR ORGANIZATIONAL, INTERMEDIATE (FIELD) 

(DIRECT AND GENERAL SUPPORT) AND DEPOT MAINTENANCE 

(2) (3) (4) (5) 6) (7) ~ SMRCODE USMC DESCRIPTION OlY 
USM3l.E INC Q1Y 

a b c d a ~ 
NATIONAl REF NUMBER ON IN PER 

AIR STOCK &MFRCOOE CODE UIM UNIT EQuip 

raiY FORCE NAVY USMC SSI FAC10R NUMBER 

GIU)UP··I'UIILSY51Dl·C10111'1f«ll10 

I'UIIL IK.IIICilDN R.IMP• COJmltU1ID 

PAH22 PAF.ZZ PAH22 PAH22 J) .0116 ~-02:J.t63S Pf1'J1I(O BA 1 2 
11'111111 uoa 

PAH22 PAF.ZZ PAHlZ PAHlZ J) .1101 ~---1~ SUIB'III. CAMSilAPI' BA 1 1 
«715' non 

PAHlZ PAF.ZZ PAHlZ PAK!Z J) .1101 S30Hl..Q55.'731S6 801.3' BA 4 4 
5Jm4 UOI3 

PAHlZ PAF.ZZ PAH22 PAHlZ mo ~ PACIJNG,P/0 mPJN •nn BA 1 1 
JN6!0!I 11013 

PAHZZ PAF.ZZ PAHlZ PAK!Z J) .1105 ~-aM-0102. CliiAR 1!A 1 I 
4N406 UOI3 

PAI'2Z PAF.ZZ PAHlZ PAK!Z J) .1101 mo.ot-147·301» BODY ASST. 'TitANSPI!IUVNP BA 1 1 
RAllS uoa 

PAH22 PAF.ZZ PAH22 PAK!Z mo mo.ot-061-f!IIO SBAL.IJIL'TYJI!l.PIOXII':mi6Nl133 SA 1 2 
4NISI4 11013 

PAH22 PAF.ZZ PAH22 PAHZZ mo mo.ot-OIIN!Il SIW., lJP.TYPJI,I'JOXII'aN QIU33 SA 1 2 
4Ne6 11013 

PAHZZ PAF.ZZ PAHZZ PAHZZ J) .1101 531$.00-406-1Z71 DOWEL SA 1 3 
eMI14 11013 

PAHZZ PAF.ZZ PAHZZ PAHZZ J) .1105 53~16 SHAPI' SA 1 I 
8HII80l UOI3 

XA XA XA XA BODY BA 1 1 
!IA18I 11013 

PAHZZ PAF.ZZ PAHZZ PAHlZ D .1105 ~-211S ClEAR BA 1 1 
4N42P 11083 

PAHZZ PAF.ZZ PAHZZ PAHZZ J) .1101 531!1-01-0111-"'" ICilY EA 1 1 
4JI3179 11013 

PAHZZ PAWl' PAHZZ PAJIZZ D - 2!11o.Gl.•l07·3fU CAMSHAI'T EA 1 1 
aa31J 11013 

PAFZZ PAF.ZZ PAF.ZZ PAF.ZZ D - !OlOoOl-148418110 IIOUSING ASSY BA 1 I 

8lil570 11013 

PAHZZ PAPZZ PAHZZ PAHZZ J) .otS 531!1-01-1211-6712 PlK. SPJt1NG SA 6 6 
II!UI4 11013 

PAF.ZZ PAF.ZZ PAHZZ PAHZZ D - 2!Jl~2:100 YALVEASSY BA 1 I 
1Pl2lll 11013 

PAHZZ PAPZZ PAHlZ PAH22 J) .1101 ~.ot-103-3tll3 S1'llD SA 1 1 

4X5G1 11013 

PAHlZ PAF.ZZ PAH2Z PARi!Z D ms 531!1-01-Cii8-P711 PDI, SPJt1NG BA 1 2 
4M2333 11013 

PAHZZ PAF.ZZ PAHZZ PAHZZ D .1101 531!1-01-18-1410 DOWI!L BA I 2. 
41fll28 11013 

PAHZZ PAPZZ PAHZZ PAHZZ mo »3040-143-7~ PACICIMCi.J'Rl!POitMBD, 
PJ0 KR'Jitll' liNU!IS BA 1 2 

2DIB!Il 11013 

XA XA XA XB HOUSING BA l l 
41!1256 11013 

PAHZZ PAPlZ PA!UZ PARi!Z .mo 3llo.Gl.~ BllAIIJING IIA 1 1 
6N1078 11083 

PAHZZ PAI'ZZ PAH2Z PAHZZ .mo 311o.Gl...au.6710 BllAIIJING EA 1 l 
.QIJ111 11083 

XA XA XA XA HOUSING,I'UIIL lNDlC110N IIA 1 l 
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ARMY TECHNICAL MANUAL TM 9-6115-545-24P 
TO 35C2-3-444-4 

NAVFAC P-8-626-24P 
SL-400038G/07 499A 

AIR FORCE TECHNICAL ORDER 

NAVY PUBLICATION 
MARINE CORPS STOCK LIST 

DOD MODEL 

MEP-006A 
MEP-105A 
MEP-115A 

DOD MODEL 

MEP-006AWF 
MEP-006AWE 
MEP-006ALM 

TECHNICAL MANUAL 

UNIT, DIRECT AND GENERAL SUPPORT, AND DEPOT 

MAINTENANCE REPAIR PARTS AND SPECIAL TOOLS LIST 

GENERATOR SET, DIESEL ENGINE DRIVEN, TACTICAL, SKID RTD., 

60 KW, 3 PHASE, 4 WIRE, 1201208 AND 240/416 VOLTS 

CLASS HERTZ NSN 

UTILITY 50/60 6115-00-118-1243 

PRECISE 50160 6115-00-118-1252 

PRECISE 400 6115-00-118-1253 

INCLUDING OPTIONAL KITS 

NOMENCLATURE NSN 

WINTERIZATION KIT, FUEL BURNING 6115-00-407-8314 

WINTERIZATION KIT, ELECTRIC 6115-00-455-7693 

LOAD BANK KIT 6115-00-407-8322 

MEP-006AWM WHEEL MOUNTING KIT 6115-00-463-9092 

DISTRIBUTION STATEMENT A: Approved for public release; distribution is unlimited. 

This manual supersedes TM 5-6115-545-24P/TO 35C2-3-444-4/NAVFAC P-8-626-

24P/Sl-400038G/7499A, dated 27 December 1983, including all changes. 

DEPARTMENTS OF THE ARMY, AIR FORCE, 

NAVY AND HEADQUARTERS, MARINE CORPS 
28 JUNE 1995 



Figure 102. Injection PumP and Related Parts. 
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(1) (2) (3) (4) 

ILLUSTRATION SMRCODE USMC 
NATIONAL 

(a) (b) a b c d a b STOCK 
FIG ITEM AIR REPL NUMBER 
NO. NO. ARMY FORCE NAVY USMC SSI FACTOR 

102 1 ~AFZZ PAOZ2 XBGZZ PAHZZ D .006 2910.00-133-9877 

102 2 PAFZZ PAOZZ XBGZZ PAHZZ D .015 5360-00-887-1536 

102 3 PAFZZ PAOZ2 XBGZZ PAHZZ D .010 5310-00-407-5575 

102 4 PAFZZ PAOZ2 XBGZZ PAHZZ D .008 531 0-00-1 15-6223 

102 5 PAFZZ PAOZ2 XBGZ PAHZZ - .005 3020-00-110-9616 

102 6 PAFZZ PAOZ2 XBGZZ PAHZZ D .006 5315-01-056-3398 

102 7 PAFZZ PAOZZ XBGZZ PAHZZ D .008 5310-00-006-2434 

102 8 PAFZZ PAOZ2 XBGZZ PAHZZ D .010 5310-00-898-1477 

102 9 PAFHH PAOD[ POBGC PAFHH I .180 2910-00-228-2799 

102 10 PAFZZ PAOZ2 XBGZZ PAFZZ D .006 531 0-00-732-0559 

102 11 PAFZZ PAOZ2 XBGZZ PAFZZ D .010 5310-00-637-9541 

102 12 PAFZZ PAOZZ XBGZZ PAFZZ D .010 

102 14 ~BFZZ XB XBGZZ XBHZZ 

102 15 PAFZZ PAOZ2 XBGZZ PAHZZ - .006 2910-00-930-9358 

102 16 ~BFZZ XB XBGZZ XBHZZ 

102 17 ~FFZZ PAOZ2 KFGZ2 KFFZZ 5330-00-890-3905 

283 

(5) 
DESCRIPTION 

MFR 
REF NUMBER CODE 

INJECTION PUMP AND RELATED PARTS 
BUTTON THRUST 
16144 (84760) 
SPRING. EHL, COMPRESSION 
10541 (84780) 
WASHER, LOCK 
10534 (84760) 
NUT. PLAIN, HEX 
10529 (84780) 
GEAR HELICAL 
4025303 (6N299) 
KEY 
10274 (84780) 
NUT. PLAIN, HEX 
0910324 (6N299) 
WASHER, LOCK 
4371718-0 (6N299) 
PUMP, FUEL, METERING (SEE FIG 
103 FOR BREAKDOWN) 
DCMFC629-2LQ (84780) 
NUT, PLAIN. HEX318-24 
MS51988-8 (98906) 
WASHER, LOCK 
MS3533846 (98908) 
WASHER, FLAT 
(PART OF KIT NSN. 
5330-00001-4948) 
10519 (84760) 
PLATE, RETAINING 
4026004 (6N299) 
ADAPTER, BEARING 
4025249 (6N299) 
STUD, THREADED 
4025250 (6N299) 
PACKING, PREFORMED 
(PART OF KIT NSN: 
53300-0001-4949) 
4255661 (6N299) 

TM 9-6115-545-24P 
TO 35C2-3-444-4 

NAVFAC P-3-626-24P 
SL-400038G/07499A 

(6) (7) (8) 

QTY USMC 
USABLE 

ON 
INC OTY 

CODE 
IN PER 

U/M UNIT EQUIP 

EA 1 1 

EA 1 1 

EA i 1 

EA 1 1 

EA 1 1 

EA 1 1 

EA 2 2 

EA 2 2 

EA 1 1 

EA 3 11 

EA 3 155 

EA 3 37 

EA 1 1 

EA 1 1 

EA 2 2 

EA 1 1 



11 
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r EY" 

1 

2 

3 

Figure 103. Pump, Fuel, Metering (Sheet 1 of 7). 
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14 

TM 9-6115-545-24P 
TO 35C2-3-444-4 

NAVFAC P-8-626·24P 
SL-400038G/07 499A 



26 25 34 

29 

Figure 103. Pump, Fuel, Metering (Sheet 2 of 7). 
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TM 9-6115-545-24P 
TO 35C2-3-444-4 

NAVFAC P-8-626-24P 
SL-400038G/07 499A 

17 

2 

37 
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55 

Figure 103. Pump, Fuel, Metering (Sheet 3 of 7). 
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48 

TM 9-6115-545-24P 
TO 35C2-3-444-4 

NAVFAC P-8-626-24P 
SL-400038G/07 499A 



69 

Figure 103. Pump, Fuel, Metering (Sheet 4 of 7). 
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TO 35C2-3-444-4 

NAVFAC P-8-626-24P 
SL-400038G/07 499A 
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Figure 103. Pump, Fuel, Metering (Sheet 6 of 7). 
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TM 9-6115-546-24P 
TO 35C2-3-444-4 

NAVFAC P-8-626-24P 
SL-4000380/07 499A 

102 
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I 

128 

TM 9-6115-545-24P 
TO 35C2-3-444-4 

NAVFAC P-8-626-24P 
Sl-400038G/07 499A 
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Figure 103. Pump, Fuel, Metering (Sheet 7 of 7). 
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(1) (2) (3) 

ILLUSTRATION SMROODE USMC 

(a) (b) a b c d a b 

FIG ITEM AIR 
SSI 

F~EPL 
NO. NO. ARMY FORCE NAVY USMC CTOR 

103 PAFHI- PAODC PBGGC PAFHH I .180 

103 1 PAHZ2 PADZZ XBGZZ PAHZZ D .008 

103 2 PAHZ2 PADZZ XBGZZ PAHZ D .010 

103 3 PAHZ2 PADZZ XBGZZ PAHZZ D .010 

103 4 PAHZ2 PADZZ XBGZZ PAHZZ D .008 

103 5 PAHZ2 PADZZ XBGZZ PAHZZ D .008 

103 6 KFHZL KD KFGZZ KFHZZ 

103 7 PAHZ2 PADZZ XBGZZ PAHZZ D .008 

103 8 PAHZ2 PADZZ XBGZZ PAHZZ D .008 

103 9 PAHZ2 PADZZ XBGZZ PAHZZ D .010 

103 10 PAHZ2 PADZZ XBGZZ PAHZZ D .010 

103 11 PAHZZ PADZZ XBGZZ PAHZZ D .008 

103 12 PAHZZ PADZZ XBGZZ PAHZZ I .020 

103 13 PAHZZ PADZZ XBGZZ PAHZZ 

103 14 PAHZ2 PADZZ XBGZZ PAHZZ 

103 15 PAHZ2 PADZZ XBGZZ PAHZZ 

103 16 PAFZZ PADZZ XBGZZ PAHZZ D .008 

103 17 PAFZZ PADZZ XBGZZ PAHZZ D 008 

103 18 PAFZZ PADZZ PAGZZ PAHZZ D .010 

103 19 XBFZZ XB XBGZZ XBHZZ 

103 20 PAFZZ PADZZ XBGZZ PAHZZ D .006 

103 21 PAFZZ PADZZ XBGZZ PAHZZ D .008 

103 22 PAFZ2 PADZZ XBGZZ PAHZZ * .020 

103 23 PAHZ2 PADZZ XBGZZ PAHZZ .020 

103 24 PAHZ2 PADZZ XBGZZ PAHZZ - .020 

103 25 PAHZ2 PADZZ XBGZZ PAHZZ D .006 

103 26 PAHZ2 PADZZ XBGZZ PAHZZ D .010 

103 27 PAHZ2 PADZZ XBGZZ PAHZZ 

103 28 PAHZ2 PADZZ XBGZZ PAHZZ [ .008 

(4) (5) 
DESCRIPTION 

NATIONAL 
STOCK 

NUMBER REF NUMBER 

2910-00-228-2799 PUMP, FUEL METERING 
DCMFC629-2LO 

530500-846-0129 SCREW MACHINE 
MS3526568 

5310-00-209-1218 WASHER, LOCK 
2239H 

5310-00-194-0607 WASHER. FLAT 
779343 

4730-00-200-3412 CONNECTOR ASSY 
20154 

2910-00-3359329 COVER, GOVERNOR CONTROL 
12106 
GASKET, GOVERNOR COVER 
(PART OF KIT NSN 
5330-00-401-5247) 
27244 

5310-00-582-5765 NUT, SELF-LOCKING, HEX 
8527012 

5310-00-934-9757 NUT, PLAIN. HEX 
MS35849-282 

5310-00-190-0752 WASHER, FLAT 
10-9858 

5310-00-830-7825 WASHER, SHOULDERED 
12500 

5365-00-786-4025 BUSHING, RUBBER 
12513 

5360-00-691-7207 SPRING, HELICAL EXTENSION 
12480 

536500-209-3148 BUSHING, RUBBER 
16396 

2910-00-832-0122 ARM ASSY PUMP 
16278 

2920-00-897-2459 FRAME ASSY, SOLENOID 
22316 

5305-01-007-1321 SCREW, CAP. SOCKET HEAD 
12996 

5305-00-978-9368 SCREW. CAP, SOCKET HEAD 
MS16997-30 

5310-00-559-0070 WASHER, LOCK 
MS35333-36 
LEVER. ADJUST SHUNT 
12979 

5305-00-891-8979 SCREW, MACHINE 
12972 

5310-00-935-1243 NUT, PLAIN. HEX 
12174 

2910-00-897-2545 SHAFTASSY 
12237 

2910-00-066-2499 CAM ASSY, SHUNT 
14968 

2910-00-204-9549 SHAFT ASSY. THROTTLE 
17619 

5305-00-024-6276 SCREW, CAP. SOCKETHEAD 
18965 

5310-00-935-1243 NUT, PLAIN HEX 
12174 

5305-01-238-3122 SCREW. THROTTLE SPRING 
12999 

5340-00-786-1550 RETAINER HELICAL 
13010 

291 

MFR 
CODE 

(84760) 

(96906) 

(45152) 

(79500) 

(84760) 

(84760) 

(84760) 

(18876) 

(96906) 

(59501) 

(84760) 

(84760) 

(84760) 

(84760) 

(84760) 

(84760) 

(84760) 

(96906) 

(96906) 

(84760) 

(84760) 

(84760) 

(84760) 

(84760) 

(84760) 

(84760) 

(84760) 

(84760) 

(84760) 

TM 9-6115-545-24P 
TO 35C2-3-444-4 

NAVFAC P-8-626-24P 
SL-400038G/07 499A 

(6) (7) (8) 

QTY USMC 
USABLE 

ON 
INC QTY 

CODE 
IN PER 

U/M UNIT EQUIP 

EA 1 1 

EA 3 3 

EA 8 8 

EA 7 7 

EA 1 1 

EA 1 1 

EA 1 1 

EA 2 2 

EA 2 4 

EA 2 2 

EA 2 2 

EA 2 2 

EA 1 1 

EA 1 1 

EA 1 1 

EA 1 1 

EA 1 1 

EA 1 1 

EA 1 5 

EA 1 1 

EA 2 2 

EA 2 2 

EA 1 1 

EA 1 1 

EA 1 1 

EA 2 2 

EA 1 3 

EA 1 1 

EA 1 1 



(1) (2) (3) 

ILLUSTRATION SMROODE USMC 

(a) (b) a b c d a b 

FIG ITEM AIR REPL 

NO. NO. ARMY FORCE NAVY USMC SSI FACTOR 

103 29 PAHZZ PADZ2 XBGZ2 PAHZZ D .040 

103 30 PAHZZ PADZ2 XBGZ2 PAHZZ D .008 

103 31 XBHZZ XB XBGZ2 XBHZZ - 008 

103 32 KFHZZ KD KFGZZ KFHZZ 

103 33 KFHZZ KD KFGZZ KFHZZ 

103 34 XBHZZ XB XBGZ2 XBHZZ 

103 35 XBHZZ XB XBGZ2 XBHZZ 

103 37 PAHZZ PADZ PAGZ2 PAHZZ D .020 

103 38 PAHZZ PADZ XBGZ2 PAHZZ D .008 

103 39 PAHZZ PADZ XBGZ2 PAHZZ D .010 

103 40 PAHZZ PADZ PAGZ2 PAHZZ .008 

103 41 XAHZZ XA XBGZ2 XBHZZ 

103 42 PAHZZ PADZ XBGZ PAHZZ D .008 

103 43 KFHZZ KD KFGZ KFHZZ 

103 44 PAHZZ PADZ2 XBGZ2 PAHZZ .008 

103 45 PAHZZ PADZ2 XBGZ2 PAHZZ D .030 

103 46 KFHZZ KD KFGZ2 KFHZZ 

103 47 PAHZZ PADZ2 XBGZ2 PAHZZ - .020 

103 48 KFHZZ KD KFGZ2 KFHZZ 

103 49 KFHZZ KD KFGZ2 KFHZZ 

103 50 PAHZZ PADZ XBGZ PAHZZ D .020 

103 51 PAHZZ PADZ XBGZ PAHZZ - .008 

103 52 KFHZZ KD KFGZ2 KFHZZ 

103 53 XBHZZ XB XBGZ2 XBHZZ - .008 

103 54 PAHZZ PADZ XBGZ2 PAHZZ D .008 

103 55 PAOZZ PADZ2 XBGZ2 PAHZZ - .008 

(4) (5) 
DESCRIPTION 

NATIONAL 
STOCK MFR 

NUMBER REF NUMBER CODE 

5380-00-751-8916 SPRING, HELICAL 
13003 (84760) 

530500-788-3735 SCREW MACHINE 
12957 (84760) 
LEVERASSY 
20283 (84760) 
WASHER, FLAT (PART OF KIT NSN: 
533000-401-5247) 
14408 (84760) 
PACKING, PREFORMED (PART OF 
KIT NSN: 5330-00-401-5247) 
17438 (84760) 
CAP. IDLER, ADJ 
17602 (84760) 
SPACER, THROTTLE 
16587 (84760) 

2910-00-148-6557 HOOK, ASSY 
20226 (84760) 

5305-00-250-5613 SCREW, MACHINE 
12360 (84760) 

5310-00-400-8585 WASHER, SPRING 
12362 (84760) 

3040-01-230-9081 LINKAGE ADJUST 
20225 (84760) 
HOOK, GOVERNOR 
17604 (8t760) 

5360-00-335-9237 SPRING 
11919 (84760) 
PLUG. PIPE (PART OF KIT NSN. 
5330-00-401-5247) 
15821 (84760) 

4730-00-459-6077 PLUG, ADJUSTABLE 
15228 (84760) 

4730-00-897-2460 BOLT, FLUID PASSAGE 
17058 (84760) 
PACKING, PREFORMED (PART 
OF KIT NSN: 533-00-401-5247) 
12406 (84760) 

291 0-00-898-4926 ELEMENT, FILTER 
15225 (84760) 
WASHER, FLAT (PART OF KIT NSN 
5330-0-401-5247) 
15627 (84760) 
PACKING, PREFORMED (PART OF 
KIT NSN' 5330-00-401-5247) 
11507 (84760) 

5360-00-418-4365 SPRING, HELICAL COMPRESSION 
15913 (84760) 

291 0-00-321-8737 PISTON, REGULATING 
11508 (84760) 
SEAL, PISTON (PART OF KIT NSN 
5330-00-401-5247) 
17056 (84760) 
PLATE, END 
15877 (84760) 

5305-00-788-4028 SCREW, EXTERNAL 
11532 (84760) 

2910-00-901-0753 THRUST, PLATE, FUEL 
15875 (84760) 
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(!:>) (I) (t>) 

QTY USMC 
USABLE 

ON INC QTY 

OODE IN PER 
U/M UNIT EQUIF 

EA 1 1 

EA 1 2 

EA 1 1 

EA 2 2 

EA 3 3 

EA 1 1 

EA 2 2 

EA 1 1 

EA 1 1 

EA 1 1 

EA 1 1 

EA 1 1 

EA 1 1 

EA 1 1 

EA 1 1 

EA 1 1 

EA 1 2 

EA 1 1 

EA 1 1 

EA 1 1 

EA 1 1 

EA 1 1 

EA 1 1 

EA i 1 

EA 4 14 

EA 1 1 



(1) (2) (3) 

ILLUSTRATION SMRCODE USMC 

(a) (b) a b c d a b 

FIG ITEM REPL 

NO. NO. ARMY FORCE NAVY USMC SSI FACTOR 

103 56 PAHZ2 PADZZ XBGZZ PAHZZ - .008 

103 57 PAHZ2 PADZZ XBGZZ PAHZZ .008 

103 56 PAHZ2 PADZZ PAGZZ PAHZZ - .020 

103 59 00-401 ~247) 

103 60 PAHZ2 PADZZ XBGZZ PAHZZ D .008 

103 61 XBHZ2 XB XBGZZ XBHZ 

103 62 KFHZ2 KD KFGZZ KFHZZ 

103 63 XBHZZ XB XBGZZ XBHZZ 

103 64 PAHZ2 PADZZ XBGZZ PAHZZ 

103 65 KFHZZ KD KFGZZ KFHZZ 

103 66 PAHZ2 PADZZ XBGZZ PAHZZ 

103 67 XBHZ XB XBGZZ XBHZZ 

103 68 XBHZZ XB XBGZZ XBHZZ 

103 69 PAHZ2 PADZZ XBGZZ PAHZZ 

103 70 KFHZ2 PADZZ KFGZZ KFHZZ 

103 71 XBHn XB XBGZZ PAHZZ I .020 

103 72 XBHZ2 XB XBGZZ XBHZZ 

103 73 PAHZ2 PADZZ XBGZZ PAHZZ D .008 

103 74 PAHZ2 PADZZ XBGZZ PAHZZ D .008 

103 75 PAHZ2 PADZZ XBGZZ PAHZZ D .015 

103 76 XBHZ2 XB XBCZZ XBHZZ 

103 77 PAHZ2 PADZZ XBGZZ PAHZZ - .008 

103 78 PAHZ PADZ2 XBGZZ PAHZZ I .020 

103 79 PAHZ PADZ2 XBGZZ PAHZZ D .008 

103 80 PAHZ2 PAOZ2 XBGZZ PAHZZ 

103 81 XBHZ2 XB KBGZZ PAHZZ D .008 

103 82 PAHZ PADZZ XBGZZ PAHZZ .008 

103 83 PAHZ2 PADZ2 PAGZZ PAHZZ 

(4) (5) 
DESCRIPTION 

NATIONAL 
STOCK MFR 

NUMBER REF NUMBER CODE 

53500-992-7084 SPACER, SLEEVE 
11525 (84760) 

530-00-900-2564 SPRING, HELICAL COMPRESSION 
15699 (84780) 

2910-00148-6555 BLADE TRANSFER PUMP 
20804 (84760) 

11329 (84760) 

2910-00-208-97 4 LINER TRANSFER PUMP 
18658 (84760) 
CAPASSY 
13567 (84760) 
PACKING, PREFORMED (PART OF 
KIT NSN: 5330-00-401-5247) 
12966 (84760) 
GUIDE, CONTROL ROD 
20223 (84760) 

531 0-00-877-4957 WASHER 
13572 (84760) 
PACKING, PREFORMED (PART OF 
KIT NSN: 5330-00-401-5247) 
13550 (84760) 

5315-00-786-3998 PIN. LOCKING 
13554 (84760) 
ROD ASSY, CONTROL 
18275 (84760) 
SPRING, COMPRESSION 
13558 (84760) 

5310-00-791-9437 NUT. PLAIN, HEX 
12288 (84760) 

5330-00-641-8286 SEAL (PART OF KIT NSN: 
533040-401-5247) 
11588 (87460) 
SHAFT, GOVERNOR 
20224 (84760) 
ARM, GOVERNOR 
20219 (84760) 

2910-00-780-0938 PISTON ASSY PUMP 
16572 (84760) 

2910-00-200-3294 BARRELASSY 
16588 (84760) 

5360-01-032-3146 SPRING. HELICAL COMPRESSION 
20475 (84760) 
ARMASSY. METER 
22134 (84760) 

5365-00-877-4952 SHIM 
111610 (84760) 

2910-01-054-3816 METERING VALVE, FUEL 
20849 (84760) 

5365-00-485-0097 SPACER, PLATE 
16575 (84760) 

5130-01-014-6985 SHIM. METERING VALVE 
16576 (84760) 
PLUG, PISTON HOLE 
15752 (84760) 

5330-00-97 4-6643 PACKING PREFORMED 
12764 (84760) 

5330-01-014-6985 PACKING, PREFORMED 
20113 (84760) 
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(6) (7) (8) 

OTY USMC 
USABLE 

ON 
INC QTY 

CODE 
IN PER 

U/M UNIT EQUIP 

EA 1 1 

EA 2 2 

EA 4 4 

EA 1 1 

EA 1 1 

EA 1 1 

EA 1 1 

EA 1 1 

EA 1 1 

EA 1 1 

EA 1 1 

EA 1 1 

EA 2 2 

EA 2 2 

EA 1 1 

EA 1 1 

EA 1 1 

EA 1 1 

EA 1 1 

EA 1 1 

EA 1 1 

EA 1 1 

EA 1 1 

EA v v 

EA 1 1 

EA 2 2 

EA 2 2 



(1) (2) (3) 

ILLUSTRATION SMROODE USMC 

(a) (b) a b c d a b 

FIG ITEM AIR REPL 

NO. NO. ARMY FORCE NAVY USMC SSI FACTOR 

103 84 PAHZZ PADZ XBGZ2 PAHZZ D .008 

103 85 PAHZZ PADZ< XBGZ2 PAHZZ D .008 

103 86 KFHZZ KO KFGZ2 KFHZZ 

103 87 PAHZZ PADZ< XBGZ2 PAHZZ - .008 

103 88 PAHZZ PADZ< XBGZ2 PAHZZ I .020 

103 89 KFHZZ KD KFGZ2 KFHZZ 

103 90 PAHZZ PADZ XBGZ2 PAHZZ .008 

103 91 PAHZZ PADZ XBGZ2 PAHZZ - .008 

103 92 XBHZZ XB XBGZ2 XBHZZ 

103 93 XBHZZ XB XBGZ2 XBHZZ 

103 94 XBHZZ XB XBGZ2 XBHZZ 

103 95 XBHZZ XB XBGZ2 XBHZZ 

103 96 PAHZZ PADZ< XBGZ2 PAHZZ D .008 

103 97 PAHZZ PADZ< XBGZ2 PAHZZ .008 

103 98 PAHZZ PADZ< XBGZ2 PAHZZ D .008 

103 99 PAHZZ PADZ< XBGZ2 PAHZZ 

103 100 PAHZZ PADZ< XBGZ< PAHZZ 

103 101 PAHZZ PADZ< XBGZ< PAHZZ D .008 

103 102 PAHZZ PADZ2 XBGZ< PAHZZ D .008 

103 103 PAHZZ PADZ2 XBGZ2 PAHZZ D .009 

103 104 KFHZZ KD KFGZ2 KFHZZ 

103 105 PAHZZ PADZ< XBGZ PAHZZ D .008 

103 108 PAHZZ PADZ< PAGZ PAHZZ D .020 

103 107 KFHZZ KD KFGZ KFHZZ 

103 108 XAHZZ XA XBGZ XAHZZ 

103 109 XAHZZ XA XBGZ< XAHZZ 

103 110 XBHZZ XA XAGZ< XAHZZ 

103 111 XBHZZ XB XBGZ< XBHZZ 

(4) (5) 
DESCRIPTION 

NATIONAL 
STOCK MFR 

NUMBER REF NUMBER OODE 

2910-00-453-6237 PISTON, ADVANCE, FUEL 
17631 (84760) 

538500-459-6003 PLUG, MACHINE THREAD 
15739 (84760) 
SEAL, ADVANCE (PART OF KIT 
NSN: 533000-401-5247) 
12786 (84760) 

5315-00-128-1186 PIN. ADVANCE 
15740 (84760) 

482000-432-1232 CARTRIDGE. RELIEF VALVE 
22238 (84760) 
GASKET (PART OF KIT NSN: 
5330-00-401-5247) 
15750 (84760) 

2910-00-932-4787 RING, FUEL INJECTOR 
18967 (84760) 

5360-00-058-8555 SPRING, HELICAL OOMPRESSION 
12685 (84760) 
WASHER, SPRING 
17634 (84760) 
RING, ADVANCE SPRING 
17635 (84760) 
PLUG, PISTON 
18972 84760) 
SCREW, ADVANCE 
21721 (84760) 

531000-891-5703 NUT, PLAIN, HEX 
13807 (84760) 

291000-128-1185 CAP, ADJUSTING SCREW 
11611 (84760) 

291001-117-7252 BEARING. SLEEVE 
21312 (84760) 

2910-00-209-1528 WEIGHT, GOVERNOR 
20214 (84760) 

3120-00-393-4067 WASHER GOVERNOR 
20222 (84760) 

536500-786-4027 RING, RETAINING 
11208 (84760) 

538500-788-3964 SPACER, PLATE 
11212 (84760) 

2910-00-780-1824 CAM, RING FUEL PUMP 
21688 (84760) 
PACKING, PREFORMED (PART OF 
KIT NSN. 5330-00-401-5247) 
11304 (84760) 

536500-128-1189 RING, RETAINING 
15835 (84760) 

291 0-00-148-6556 WEIGHT, RETAINERASSY 
20229 (84760) 
RETAINER, PACKING (PART OF 
KIT NSN' 533000-401-5247) 
17513 (84760) 
HUB ASSY PUMP 
19536 (84760) 
RETAINER ASSY 
20227 (84760) 
HYDRAULIC HEAD AND ROTOR 
ASSEMBLY 
20155 (84760) 
PIN, ROTOR 
15345 (84760) 
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(6) (7) (8) 

QTY USMC 
USABL 

ON 
INC QTY 

OODE 
IN PER 

UIM UNIT EQUIF 

EA 1 1 

EA 1 1 

EA 1 1 

EA 1 1 

EA 1 1 

EA 1 1 

EA 1 1 

EA 1 1 

EA 1 1 

EA 1 1 

EA 1 1 

EA 1 1 

EA 1 1 

EA 1 1 

EA 1 1 

EA 6 6 

EA 1 1 

EA 1 1 

EA 2 2 

EA 1 1 

EA 1 1 

EA 1 1 

EA 1 1 

EA 1 1 

EA 1 1 

EA 1 1 

EA 1 1 

EA 1 1 



(1) (2) (3) 
ILLUSTRATION SMROODE USMC 

(a) (b) a b c d a b 

FIG ITEM AIR REPL 

NO. NO. ARMY FORCE NAVY USMC SSI FACTOR 

103 140 KFHZZ KD KFGZZ KFHZ2 

103 141 XBHZ2 XA XBGZ XBHZZ 

103 PAHZ2 PADZZ PAGZZ PAHZZ - .050 

99 10 
102 13 
103 6 
103 32 
103 33 
103 43 
103 46 
103 48 
103 49 
103 52 
103 59 
103 62 
103 65 
103 70 
103 89 
103 104 
103 107 
103 133 
103 139 
103 140 

(4) (5) 
DESCRIPTION 

NATIONAL 
STOCK MFR 

NUMBER REF NUMBER OODE 

PACKING. PREFORMED (PART OF 
KIT NSN' 533()..()()..401-5247) 
10453 (84760) 

HOUSING ASSY 
17979 (84760) 

5330-00-401-52 47 GASKET SET 
16369 (84760) 
12-WASHER 
1- SEAL 
1 -GASKET, GOVERNOR COVER 
2-WASHER 
3 PACKING, PREFORMED 
1 -PLUG, PIPE 
2- PACKING, PREFORMED 
1 -WASHER. FLAT 
1 -PACKING, PREFORMED 
1 -SEAL. PISTON 
1- PACKING. PREFORMED 
1 -PACKING, PREFORMED 
1 PACKING PREFORMED 
1 -SEAL 
1-GASKET 
1- PACKING, PREFORMED 
1- RETAINER. PACKING 
1 RETAINER WITH PACKING 
1 - PACKING. PREFORMED 
2- PACKING. PREFORMED 
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(6) \1) (8) 

QTY USMC 
USABLE 

ON INC QTY 

OODE IN PER 
UIM UNIT EQUIP 

EA 2 2 

EA 1 1 

EA 1 1 
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ARMY TM 9-2815-255-24P 
AIR FORCE TO 38Gl-95-4 

MMUNE CORPS TM 2815-24P/2 

Ill 12) 13) 14) 15) 16) (7) 

SMR CODE USMC 

a. b. c. d. QTY 
ITEM AIR PART DESCRIPTION AND PER 

NO. ARMY FORCE NAVY USMC FSCM NUMBER USABLE ON CODE (UOC) QTY EQUIP 

3 GROUP 05 - FUEL SYSTEM 

FIG. 18 FUEL INJECTION 
PUMP 

1 PAFHH PAFHH PAFHH 84760 04806 PUMP,FUEL,METERING 

2 XDHZZ XA XBHZZ 78514 21251 .CONNECTOR ASSY. 

3 PAHZZ PAOZZ PAHZZ 84760 27607 V; fv-. .0-RING , PART OF KIT P/N 
24373 

4 PAHZZ PAOZZ PAHZZ 96906 MS35265-68 .SCREW, MACHINE 2 2 

5 PBHZZ PBOZZ PBHZZ 84760 11582 .WASHER, LOCK 3 3 

6 PBHZZ PBOZZ PBHZZ 0BND4 13521 .WASHER, FLAT 3 3 

7 XDHZZ XA XBHZZ 84760 .COVER, ACCESS 

8 PAHZZ PAOZZ PAHZZ 84760 v,'/-v""" P.AAT OF KIT P/N 

XDHZZ XA XBHZZ 84760 14966 .CAM ASSEMBLY, SHUT 1 1 

10 PA.HZZ PAOZZ PAHZZ 96906 MS16997-30 .SCREW, CAP, SOCKET HE 2 2 

11 XDHZZ XA XBHZZ 78514 12 9 98 . SCREW, ADJ . SHUT-OF 1 

12 PBHZZ PBOZZ PBHZZ 0BND4 12049 .WASHER, LOCK 2 2 

13 XDHZZ XA XBHZZ 84760 12985 .LEVER, THROTTLE ADJ 1 

14 XDHZZ XA XBHZZ 84760 12972 • SCREW, MACHINE 2 2 

15 PAHZZ PAOZZ PAHZZ 84760 1217 4 .NUT,PLAIN,HEXAGON 

16 XDHZZ XP.. XBHZZ 8476C 16247 .SHAFT ASSEMBLY I SHUT 

17 PBHZZ PBOZZ PBHZZ 8476C 15668 .SCREW,CAP,SOCKET HE 

18 PBHZZ PBOZZ PBHZZ 84760 13010 .RETAINER, HELICAL co 
19 PAHZZ PAOZZ PAHZZ 8476C 1323 .SPRING, HELICAL, TORS 

20 XDHZZ XA XBHZZ 8476C 16392 .LEVER, ASSEMBLY 

21 XDHZZ XA XBHZZ 8476C 16136 .ARM, ADJUSTING 

22 XDHZZ XA XBHZZ 78514 16135 .SPACER, THROTTLE 

23 PBHZZ PBOZZ PBHZZ 8476C 12167 .SCREW 

24 PAHZZ PAOZZ PAHZZ 0BND4 12019 . Sli.A.,.""T ASSY, THROTTLE 

25 PBHZA PBHZA PBHZA 8476C 12169 . SCREW, MACHINE 1 

26 XDHZZ XA XBHZZ 0BDN4 14408 . i'lASHER, FLAT , PART OF 2 2 

PBHz.£--tJBN!54~~~-~ 
KIT P /N 24373 

~ ~;~S&Mr~lNG,~ MEffi.t··· ;·.P.~~···· 3 3 
OF KIT P/N 24373 

28 XDHZZ XA XBHZZ 78514 16587 . SPACER, THROTTLE 

29 XDHZZ XA XBHZZ 8476C 12221 .LEVER, THROTTLE 

30 PBHZZ PBOZZ PBHZZ 0BND4 12362 .WASHER, FLAT 

31 PAHZZ PAOZZ PAHZZ 8476C 12360 .SCREW,MACHINE 

32 PBHZZ PBOZZ PBHZZ 75755 R48516 .HOOK, GOVERNOR LINK A 

33 XDHZZ XA XBHZZ 8476C 20225 .CONNECTING LINK 

34 PAHZZ PAOZZ PAHZZ 8476C 11919 .SPRING,HELIC~~,EXTE 

18-1 



ARMY TM 9-2815-255-24P 
AIR FORCE TO 38G1-95-4 
MARINE CORPS TM 2815-24P/2 

(1) (2) (3) (4) 
SMR CODE 

a. b. c. d 
ITEM AIR PART 
NO. ARMY FORCE NAVY USMC FSCM NUMBER 

35 XDHZ Z 

36 XDHZZ 

37 XDHZZ 

38 PAHZZ 

39 XDHZZ 

40 PBHZZ 

XA 

XA 

XA 

PAOZZ 

XA 

PBOZZ 

41 XDHZZ XA 

42 XDHZZ XA 

43 XDHZZ 

44 XDHZZ 

45 PBHZZ 

46 PAHZZ 

47 XDHZZ 

48 XDHZZ 

49 PAHZZ 

XA 

XA 

PBOZZ 

PAOZZ 

XA 

XA 

PAOZZ 

50 XDHZZ XA 

51 XDHZZ XA 

52 XDHZZ 

53 PAHZZ 

54 XDHZZ 

55 PBHZZ 

56 PBHZZ 

57 XDHZZ 

58 XDHZZ 

59 PBHZZ 

6C PBHZZ 

XA 

PAOZZ 

XA 

PBOZZ 

PBOZZ 

XA 

XA 

PBOZZ 

PBOZZ 

61 PBHZZ PBOZZ 

62 XDHZZ Xll. 

63 XDHZZ XA 

63 XDHZZ XA 

64 XAHZZ XAHZZ 

65 XAHZZ XAHZZ 

66 XDHZZ XA 

67 XDHZZ XA 

68 XDHZZ Xll. 

XBHZZ 

XBHZZ 

XBHZZ 

PAHZZ 

XBHZZ 

PBHZZ 

78514 

78514 

78514 

84760 

78514 

84760 

13554 

2024C 

13558 

11331 

22238 

XBHZ Z 78514 23056 

XBHZZ 78514 2761CJ i.r; J.,.., 

XBHZZ 

XBHZZ 

PBHZZ 

PAHZZ 

XBHZZ 

XBHZZ 

PAHZZ 

XBHZZ 

XBHZZ 

XBHZZ 

PAHZZ 

XBHZZ 

PBHZZ 

PBHZZ 

78514 15438 

78514 22655 

OBND4 18967 

60764 ~~9 ~4)...1\ 

78514 22658 

78514 

60764 

78514 

78514 

78514 

78514 

27907 

18959 

78514 14941 

84760 14544 

0BND4 13807 

XBHZZ 78514 16572 

XBHZZ 78514 20219 

PBHZZ 84760 20224 

PBHZZ 84760 

PBHZZ OBND4 12288 

XBHZZ 78514 20475 

XBHZZ 78514 11563 

XBHZZ 78514 22248 

XAHZZ 

XAHZZ 

XBHZZ 

OBND4 26427 

84760 20359 

OBDN4 27606 

XBHZZ 78514 ~ 
XBHZZ 78514 20243 

18-2 

(5) 

DESCRIPTION AND 
USABLE ON CODE ( UOC) 

.PIN, CONTROL SPRING 

• ROD ASSEMBLY, CONTRO 

.SPRING, CONTROL 

.BOLT,MACHINE 

.SCREW 

.0-RING , PART OF KIT P/N 
24373 

.PLUG 

.SEAL, PART OF KIT P/N 
24373 

• SCREW, CAM ADVANCE 

.PLUG, PISTON HOLE 

.RING, PISTON 

. RETAINER, PACKING, PART 
OF KIT PIN 24373 

. PISTON, POWER 

. \-~lASHER, SLIDE 

.0-RING , PART OF KIT P/N 
24373 

PISTON, SPRING 

.SPRING 

.GUIDE, ADV. ADJ. 

.PACKING, PREFORMED 
PART OF KIT P/N 24373 

.PLUG, PISTON 

.SETSCREW 

.NUT, SELF-LOCKING, HE 

. PISTON ASSEJvJBLY 

.ARM, GOVERNOR 

. SHAFT, GOVERNOR 

.erRING , PART OF KIT P/N 
24373 

.NUT, SELF-LOCKING,RO 

. SPRING, DAMPER 

.VALVE ASSY, METER 

• 'if.IILVE ASSY, METERING 
OVERSiZE 

.. SHIH 

.. SPRING,HELICAL,COHP 

• WASHER, SEAL , PART OF 
KIT P /N 24373 

.SEAL 

.CAP ASSEMBLY 

(6) (7) 
USMC 
QTY 
PER 

QTY EQUIP 

2 
I 

2 

2 

2 

I 

2 

1 

2 

2 

2 

I 

2 

I 

2 

1 

3 

2 

2 

2 

2 

2 

1 

2 



.. 

Ill (21 (31 (41 
SMR CODE 

a. b. c d 
ITEM AIR PP..RT 

NO. ARMY FORCE NAVY USMC FSCM NUMBER 

69 XDHZZ 

70 PBHZZ 

71 PAHZZ 

72 XDHZZ 

7 3 PAHZZ 

73 PAHZZ 

73 PAHZZ 

73 PAHZZ 

73 PAHZZ 

73 PBHZZ 

XA 

PBOZZ 

PAOZZ 

XA 

PAOZZ 

PAOZZ 

PAOZZ 

PAOZZ 

PAOZZ 

PBOZZ 

74 XDHZZ XA 

75 XDHZZ XA 

7E XDHZZ XA 

77 XDHZZ XA 

78 PAHZZ 

79 XDHZZ 

80 PBHZZ 

81 PBHZZ 

82 PBHZZ 

83 XDHZZ 

84 PBHZZ 

85 PBHZZ 

86 P.Z\.HZZ 

87 PBHZZ 

88 PAHZZ 

89 XDHZZ 

PAOZZ 

XA 

PBOZZ 

PBOZZ 

PBOZZ 

XA 

PBOZZ 

PBOZZ 

PAOZZ 

PBOZZ 

PAOZZ 

XA 

90 PBHZZ PBOZZ 

91 XDHZZ XA 

92 XDHZZ XA 

93 PBHZZ PBOZZ 

94 XDHZZ XA 

95 XDHZZ XA 

96 XDHZZ XA 

97 PBHZZ PBOZZ 

98 PBHZZ PBOZZ 

99 XDHZZ XA 

100 XDHZZ XA 

101 XDHZZ XA 

102 XDHZZ XA 

XBHZZ 

PBHZZ 

PAHZZ 

XBHZZ 

PAHZZ 

PP....HZZ 

PAHZZ 

PAHZZ 

PAHZZ 

PBHZZ 

3B788 

84760 

84760 

78514 

84760 

84760 

84760 

84760 

84760 

34623 

XBHZZ 78514 

XBHZZ 78514 

XBHZZ 78514 

XBHZZ 78514 

PAHZZ 84760 

XBHZZ 78514 

PBHZZ 84760 

PBHZZ 84760 

PBHZZ OBND4 

XBHZZ 78514 

PBHZZ OBND4 

PBHZZ OBND4 

PAHZZ 84760 

PBHZZ 0BND4 

PAHZZ 84760 

XBHZZ 78514 

PBHZZ 84760 

XBHZZ 78514 

XBHZZ 78514 

PBHZZ 

XBHZZ 

XBHZZ 

78514 

78514 

78514 

XBHZZ 78514 

PBHZZ OBND4 

PBHZZ OBND4 

XBHZZ 78514 

XBHZZ 78514 

XBHZZ 84760 

XBHZZ 84760 

20355 

27599 

16568 

12259 

21661 

21662 

21663 

21664 

21665 

5740572 

24419 

10394 

23107 lfiJI" 
27 603 ,./ " ; }viii 

21194 

27974 

23382 

24364 

1476C 

20951 

12519 

12500 

18493 

18501 

26387 

2319C / 

22351 

27639 

26346 

32787 

23367~ 
10453V \ :1-c·-, 

30387 

20525 

26617 

15228 

19855 

198 95 

28987 

l.S-3 

ARMX ~ 9-2815-255-24P 

AIR FORCE TO 38Gl.-95-4 

MARINE CORPS ~ 2815-24P/2 

(5) 

DESCRIPTION AND 
USABLE ON CODE (UOC) 

.CAP, DROOP CONTROL 

.ROD, STRAIGHT, HEADLE 

• BARREL ?.SSEMBLY DAJ:.1 

.SCREW 

• SCREW, ASS'i. VENT #1 

.SCREW ASSY.,VENT #2 

.SCREW ASSY. VENT #3 

.SCREW ASSY. VENT #4 

.SCREW ASSY. VENT #5 

• SCREW ASSY., VENT 

• SCREW, NP...ME PLATE 

• PLATE, NAME 

.COVER, TIMING LINE 

.GASKET 

• SCREW, !..f.'~'; CHINE 

• HOUSING ASSEHBLY 

.BUSHING, MACHINE 

• SLEEVE 

.NUT, SELF-LOCKING,RC 

• STRAP, TERMINAL 

. NUT I PLAIN I ROU:t-.'D 

.INSULATOR, WASHER 

.WASHER, LOCK 

.WASHER, FLAT 

.FRAME ASSEMBLY, SOLE 

.STUD PJl..RT OF KIT P/N 
24373 

• SCREW, MACHINE 

• SHAFT, DRIVE 

• !\11JT, DRIVE SHAFT 

. WASHER, FLAT 

.SEJl.L, PILOT TUBE 

.SEAL, DRIVE SHAFT, PART 
OF KIT P/N 24373 

• KEY, DRIVE SHAFT 

.HOUSING, LIQUID PUHP 

.STRAINER ELEMENT, SE 

. PLUG ASSY. 

.SPRING, REGULATING 

.PISTON, VALVE 

• VALVE, REGULATING 

(6) (7) 
USMC 

QTY 
PER 

QTY EQUIP 

l 

2 

2 

2 

2 

1 

2 

1 

2 

2 

2 

2 

2 

2 

2 

2 

1 

2 

2 



ARMY TM 9-2S15-255-24P 

AIR FORCE TO 38G1-95-4 

MARINE CORPS TM 2815-24P/2 

(1) (2) (3) (4) (5) (6) (7) 
SMR CODE USMC 

a. b. c. d. QTY 

ITEM AIR PART DESCRIPTION AND PER 

NO. ARMY FORCE NAVY USMC FSCM NUMBER USABLE ON CODE (UOC) QTY EQUIP 

103 XDHZZ XA XBHZZ 847 60 .0-RING , PA.RT OF KIT P/N 
2437 3 

104 PBHZZ PBOZZ PBHZZ OBND4 19837 .PIN,SPRING 1 1 

105 PAHZZ PAOZZ PAHZZ 847 60 15699 .SPRING,HELICAL,COMP 2 2 

106 XDHZZ XA XBHZZ 78514 20803 .BLADE, TRANSFER 4 4 

107 PBHZZ PBOZZ PBHZZ OBND4 20528 . RING, 'WEARING 1 1 

108 PBHZZ PBOZZ PBHZZ OBND4 22988 .LINING, FRICTION 1 1 

109 XDHZZ XA XBHZZ 78514 ~ .RETAINER, ROTOR 2 2 

(llQ P11d'HllF PAOZZ 1'AHZZ 84760 \~ l// 1-f"Vl .0-RING , PART OF KIT P/N 2 2 
2437 3 

110 PAHZZ PAOZZ PAHZZ 847 l!: /-z:>/'1 .0-RING, PART OF KIT P/N 
24373 

111 XDHZZ XA XBHZZ 78514 14483 .SLEEVE, GOVERNOR 

112 XDHZZ XA XBHZZ 78514 20214 .WEIGHT, GOVERNOR 6 

113 XDHZZ XA XBHZZ 78514 20222 .WASHER, THRUST 

114 XDHZZ XA XBHZZ 78514 12285 .RING, RETAINING 

115 XDHZZ XA XBHZZ 78514 28681 .RETAINER,"WEIGHT,GOV 

116 XDHZZ XA XBHZZ 78514 21687 .RING, CAM 

117 XDHZZ XA XBHZZ 78514 11175 .SCREW 1 

118 XDHZZ XA XBHZZ 78514 27139 .SPRING, LEAF 1 

119 PBHZZ PBOZZ PBHZZ OBND4 11141 .ROLLER,LINEAR-ROTAR 2 2 

~ 120 XDHZZ XA XBHZZ 78514 .SHOE, CAM ROLLER 2 2 

121 PAHZZ PAOZZ PAHZZ 847 Vt"l-o" .0-RING , PART OF KIT P/N 
24373 

122 XDHZZ XA XBHZZ 78514 16441 .SPRING 

123 XDHZZ XA XBHZZ 78514 16440 .STOP, VAIVE , PA.R.T OF KIT 
P/N 24373 

124 XDHZZ XA XBHZZ 78514 32100 .HYD.HEAD&ROTOR ASSY 1 

125 XDHZZ XA XBHZZ 78514 11086 .. PLUNGER, ROTOR BASIC 2 2 

125 XDHZZ XA XBHZZ 78514 11087 PLUNGER ROTOR 2 0 .. ~ 

STANDARD SIZE ,350 CODE 
A. 

125 XDHZZ XA XBHZZ 78514 11088 .. PLUNGER ROTOR 2 2 
STANDARD SIZE .350 CODE 
B. 

125 XDHU XA XBHZZ 78514 11089 PLUNGER ROTOR 2 2 
STANDARD SIZE ,350 CODE 
c. 

125 XDHZZ XA XBHZZ 78514 11090 PLUNGER ROTOR 2 2 
STANDARD SIZE ,350 CODE 
D. 

125 XDHZZ XA XBHZZ 78514 11097 PLUNGER ROTOR 2 2 
OVERSIZE , 350 CODE ll.. 

125 XDHZZ XJl. XBHZZ 78514 11098 PLUNGER ROTOR 2 2 
OVERSIZE .350 CODE B. 

18-4 



I ' 

ARMY '1M 9-2815-255-24P 

A.IR FORCE TO 38G1-95-4 

MARINE CORPS '1M 2815-24P/2 

(ll (21 (31 141 IS l (61 17) 

SMR CODE 
USMC 

a. b. c. d. 
QTY 

ITEM AIR 
PART DESCRIPTION AND PER 

NO. ARMY FORCE NAVY USMC FSCM NUMBER USABLE ON CODE (UOC) QTY EQUIP 

125 XDHZZ XA XBHZZ 78514 11099 .. PLUNGER ROTOR 2 
OVERSIZE .350 CODE c. 

125 XDHZZ XA XBHZZ 78514 11100 .. PLUNGER ROTOR 2 2 
OVERSIZE .350 CODE D. 

126 PBHZZ PBOZZ PBHZZ 84760 11438 , . SETSCREW 

127 PBHZZ PBOZZ PBHZZ 84760 12216 .. SETSCREW 

128 PAHZZ PAOZZ PAHZZ 84760 . , CONNECTOR, FUEL LINE 

129 PBHZZ PBOZZ PBHZZ 84760 v.;i--t>.-.. 0-RING, PART OF KIT P/N 1 
24373 

' 
130 PAHZZ PAOZZ PAHZZ 84760 29710' . SCREW, MACHINE 

131 PBHZZ PBOZZ PBHZZ 78514 29384 .PLATE,RETAINING,BEA I 

132 XDHZZ XA XBHZZ 78514 13821 .VALVE, DELIVERY 1 

132 XDHZZ XA XBHZZ 78514 13822 .VALVE, DELIVERY 1 
OVERSIZE 

133 XDHZZ XA XBHZZ 78514 13837 .SCREW 1 1 

134 XDHZZ XA XBHZZ 78514 10443 .RING, RETAINING 1 1 

135 XDHZZ XA XBHZZ 78514 24691 .WASHER, SPRING 1 1 

136 XDHZZ XA XBHZZ 78514 21521 .WASHER, THRUST 1 

137 PAHZZ PAOZZ PAHZZ 78514 21618 .INSULATOR, TERMINAL 1 

138 PAHZZ PAOZZ PAHZZ 78514 22985 .TERMINAL, BLADE 

139 PAHZZ PAOZZ PAHZZ 78514 30789 CAP 

140 PAHZZ PAOZZ PAHZZ 78514 30788 . CUP 

PAHZZ PAOZZ PAHZZ 847 60 24 37 3 .GASKET KIT 

0-RING 111 18-3 
GASKET (1) 18-8 
WASHER,TH 12) 18-26 
SEAL, RING 13) 18-27 
0-RING 12) 18-40 

SEAL 111 18-42 

RETAINER Ill 18-46 

0-RING 121 18-49 

PACKING, 
PREFORMED 12) 18-53 

0-RING 121 18-60 
WASHER, SEAL 12) 18-66 
STUD 121 18-89 

SEAL, DRIVE 
SHAFT 121 18-95 

0-RING Ill 18-103 

0-RING Ill 18-llC 

0-RING (11 18-121 

STOP VALVE Ill 18-123 

0-RING Ill 18-129 

END OF FIGURE 

18-5 
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STANADYNE• INJECTION PUMP SPECIFICATION© 

FULL LOAD RPM: 1800 
GOV. REGULATION: 3-ij% 
ENGINE: 4039TF 
APPLICATION: 30 t<W LIEIEIY GEN. SET 

CUSTOMER PART NO.: RE-40408 
CUSTOMER NAME & ADDRESS; 
JOHN O!ERE OlJSUCUE 

MODEL NO.: 082435-4806 
SUPERSEDES: 
EDmON NO.: 15 
DATED: OT-31-0S 

DEPT. OF DEFSNSE (1.2 CST MIN. FUEL) 

NOTE; THIS SPECIFICATION DEVt:LOPED WITH ISO LONG INI.t:T STUD. 

All SPEEDS ARE IN ENGINE FlPM UNl.ESS OTHERWISE NOTED. 

USt: LA TEST REVISION FOR Al.l. REFERENCED DOCUMENTS. 

r~~~wa•;PRJ:SSURE PIPes ... SAE J1418/ISO 4093: 

.083" (1.6 mmliD X 25" {636 mml LONG. 
2. CAUSRATIN~ INJECTORS ........ 'SAE Jlii66/ISO 7440: 

0.5 mm ORIFICE PLATE NOP: 3000 PSI (207 &ARl 

3. CAUlRA.TION FI.UIO~ SAE J967/ISO 4113 (REF. S.B. 201) 

a. TEMPERATURE 110"-116"F (43•-46•C) AT INLET. 
b. SUPPL V PRESSURE (S.S. 334): 2.0 ± 0.5 PSI 

(14 ± 31<Pal AT PUMP INLET. 
4. CAM MOvEMENT READ-OUT DEVICE: tw'745, 

alM:l!+'fi'P"i IJ:9Q1 
NAME PLATE-t..·SIOE*" 
#1 CYL.-5-0'CLOCK .. 
THROTTLE-L·SIDE"" 
TIMING MARK 131.5° 
E.S.O. (24V E.T.R.} 

~~1Nfif!F.> 
THOT MAX.{.<::C) NIA 
S.O. (L 1£) N/A 
S.O. (-' F) NIA 

·VIEWED FROM DRIVE END .. VIEWED FROM TRANSFER PUMP END 

PUMP OPERATING SPEED ... HALF .•• ENGINE SPEeD 
AIR TIME TO HOUSING FLANGE (SEE SPECIAL NOTES) 

MECHANICALLY TIMED TO CAM (S.B. 1T7) 

~·'-lfl~WoR~~'It!~ sERyiCi 
:1ooo rtP IWOTI: OPERATE PUMP FOR 1;lNUTES TO BRING TO 

OPERATING TEMPERATURE AND CL.EAR AIR FROM SYSTEM. 

2. TURN SPEED DROOP TO MINIMUM POS!nON (C'C DIRECTION). 

3. 2100 RPM: PRIOR TO CHECKING PUMP PERFORMANCE, RESET HIGH 

IDLE SCREW TO OBTAIN! MAX mm"ISTROKE. 
4. CHECK POINTS; 

THROTTLE 

,~ ewovQN m~ AD~ANQe 

a. 
b. 400 WOT" 4MAX. 
c. 525 WOT 1.0"-3.0° 

d. 1300 WOT 4.0"-5.0" 

e. 1800 WOT 99-103 
f. 1600 WOT" 4MAX. 
g. i100 WOT 5MAit 

• E.S.O. DE·EN!:RGIZEO 

• 

l('M~~m!¥~~~~~:~~~ .001" 
· 150.30 mm :1; .025 mml 

MAXIMUM ECCENTRICilY: .OM" (0.10 mmJ T.l.R. 

2. ~~E~~~;;t~.E9~: .125" TO .115 (3.2.4.2 mm) 

3, iOOO RPM (WOTl: OPERATE PUMP FOR 10 MINUTES TO BRING TO 

OPERATING TEMIO'>ERATURE AND CLEAR AIR FROM SYSTEM. 

4. .tOO RPM (WQTJ: 
a. CHECK SHUT .OFF: C mm•!STROKE, MAX. 
b. CHECK FOR MINIMUM TRANSFER PUMP LIFT OF 19• HG. 

5. 18041 RPM Tl: (60kP= 
a SET T SFER PUMP PRESSURE FOR 78..ao PSI. 

1538-502 I(Pa)fSUPPI. Y SET PER TEST STAND NOTE 3Sl 
b. ADJUST RETURN 011. TO 22$-416 CC/MIN. RECHECK TRANSrER 

PUMP PRESSURE. 
e. CHECK HOUSING PRESSURE FOR 4o8.1 PSI. (28-69 kPa). 

s. 525 RPM~, SET ADVANCE TRIMMER SCREW FOR 2.0°. 

7. 1800 RP IWO : SET ROLLER-TO-ROLLER FUEL DELIVERY: 

100.S.101.fS mm• STROKE. 
8. TURN SPEED DROOP ADJUSTING CNJ IN 2 FULL TURNS CLOCKWISE, 

9. 2100 RPM IWOT): ADJUST HIGH IDLE SCREW TO OBTAIN 5 MAX 

mrn"/STROKf:. 
10. CHECK POINTS: 

a. 
b. 
c:, 
d. 
e. 
f. 
g. 

RPM 
1!!(f 
400 
525 
1300 
1800 
1800 
2100 

THROTTI...E T.P. 

PCfffi.ON ro'i6~ ~'~ p~;. 
woT· 4MAX. 
WOT 
WOT 
WOT 
WOT" 
WOT 

100.5-101.5 
4MAX. 
SMAX. 

1.o•-3.o• 
4.0°•6.0" 

• E.S.O. DE·eNERGIZEC •• (69 kPa) •- [538-552 kPa) 

11. SPECIAl NOTI8: 
a. TORQUE ALL FASTENERS PER 5.8. 108. 
b. ASSEMBLE THROTTI.E LEVER SPACER AND ARM IN 84-L POSITION 

PER s.e. 164. 
c. ASSEMBlE SHUT .OFF ARM IN L 1-l. POSITION PER 

S.£\.164. 
d. CHECK ELECTRIC SHUT·OFF PER S.EI, 108. 
a. ADJUST SPEED DROOP PER S.S. 97R. 
f. SEAL FASTENERS PER S.B. 134. 

12. FOR SERVICE ONLY: 
AIR TIME PUMP USING HM.TRIDGE eASIC AIR TIMING TOOL 7244·27 

WITH INSERT 7244-30 AND PILOT RING 7244-26E. CONNECT AIFt 

SUPPLY WITH 80•100 PSI (4.1~.9 BAR) TO #1 CYLINDER OUTLET. SET 

TOOL TO 221$ AND INSTALL TO DRIVE SHAFT. SLOWLY ROTATE TOOL 

CLOCKWISE UNTIL ROI..LE.RS STRIKE CAM RING AND TOOL STOPS, 

SCRIBE LINE ON HOUSING flANGE. REPeAT PROCEDURE TO 

ENSUFlE ACCURACY. IF INTERFERENCE BETWEEN STRAIGHT EDGE 

AND HOUSING FLANGE OCCURS.PI..ACE WASHER (l.o. 13621) 

BETWEEN STRAIGHT eDGE AND TOOL. 

<0 STANADYNE Corporallon, all rights reaerved. t.Jnleaa oltlerv.ise lpo<;llled, no part of thi11 publication may be reproduced or ulliJzed in any 

form 01 Dy any mo311a, Olectronk: or meollanlcal, lnduding photocopying and microfilm, wllhou~ perml&elon In wrlllng from the putlllaner. 
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SCREW, RIVET 

, NAMEPLATE 

11 GASKET, TIMING WINDOW CVR 
I 

~
CREW, HEX HEAD 

COVER. TIMING WINDOW 

___ ,,_ ·---·--""'1'•'·----
J N01'ES: 

2 

2 
1 

........ --.. ···--~ .. ··-·~-------
_:---~ -:_~Qn'! -... -+--· 

1 I 
1 ROLL.ER, CAM 

SHOE, CAM ROIJ.ER 

1 RING,CAM 

SEAL, O.RING 

i SPRING, LEAF 

i SCR.EW, LEAF SPR ADJ 

I 
2 : 11141 

2 1.24569 

I : 1 216117 
; 

I 
\ 

2724S 

1 [ 237!l2 

11175 

i SPRING, OLVY VALVE 16441 

I STOP. DELMiRYVALVE 1644(1 

I I " 
" " ... ---·-----·---------" ...... ' .. __l_. _____ ·-. -·-". " 
I NOTES: 

; SPRING, TP BLADE 
I 
' ROU..PIN 

SEAL, TP RGL TR SLEEVE 

! PISTON. REGULATING 
j 
i PLUG ASSV, END Pl ADJ 

i 
I FILTER, INLET 

J .. ·----······ 
:NOTES; 

DIESEL INJECTION PAGE 02 

···-·-··-·------·"""" ......... .. 

19855 SPRING, REGULATING 

CAP. TPEND 

---!---'----'--···-·---·-··"'""'"""-"''"-"'"-'"'"'"' 

INDENTiiD ITEMS INCLUDED 
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082435-4806 EDITION 15 DATED 07/3112003 PAGE 3 OF 4 
~-· ··--···---·-·· ·------· _____ .... ---.. ·---~"·-··--- ............ ·-·-·------.. -- .. -------··· --------- ........... " .. l 
~- ~ ~'""'"- ':::=:E' -...- t=-]iov.=~~~~-=:__ PIN ~~t~=~ .: ... O£SC~~~~~-~~:~ .. -~~ 
I SPRING SPEEDMOOP 1 13558 ..... ----.. ---\ ~---- "----·- 20240 1 RODASSV-CONTROL 

i REO STRIPE {!!, 
I

, ARM ASS'(. GOVERNOR 1 20219 ---: '1--~ ~ /"""' , ... ,, ··-- 13654 1 PIN, CONTROl. SPRING 

SHAFT. GOVERNOR AAM 20224 ---·~ ~({ t ...... ._ '~-. 1° ~--~··· 27fl00 1 ; WASHER, SEAI..ING 

' SEAL. 0-RING 2 31332 ~-,.~\ .• ·; <C .. !ic---- ,;;::~y;--- 12111'18 1 I SEAL. O-RIN13 

I 
-~ -··· I .._ ::l'-~ I 

NuT.P•vaTsFTRTNR 2 12288 ~ .. l_j /'" .. - / r·---- 36556 CAP, ADJusTING 

' SPRINO, DAMPER 20476 -. , -~----- ' ···~....!. / -- 20355 . CAP DROOP CTRL LOCK 

'··· •• .._ '>:'(!.~~ ~ I ' 

PISTON ASSV, CAMPER 18572 !--.. --~~ •· -· '···.... '.... ··(ifJ 

t:
Jj'--~-- 27599 GUIDE, CONTROL ROO 

' ""··--..'·· 185118 BARREL ASSY, DAMPER 

CIJ "'- ··,~··- 22134 ; 1 ! ARM ASSY, MTRVALVE 

14483 - .... {j_-:-lJ-- _ t~~ :-:.~::::_·-. ... 11563 , 1 

1

. X1£Y~~~RING SLEEVE. GOV THR.UST 

. ~- .... '- ..__ 26427 $HIM, MTR VALVE SPRG 

··~···1]) , ..... ::·· ·····- ---" · 20359 SPRING, MTR VALVE 

f we~Gt<T.oov"""" ' """ ---- ~Q>'<ll ~- ·O--·-Y ·-@ --i,...1 1 r ...,.A)N, .. ssv,oovWT , 

I~N~~:~=:ALVE-=~A8=~~4::~=~~g~~ ·: ~-~ -~~ ---··· :~~~j 
... ··-·-oEscRJPTJON ....... ··-'"fij;{r;lj _____ .. _ ... -LINKAGE-GROUP- - -IPIN·-----;.yi·---o"EscRtPnoN_ .. ____ _ 

.--· 11 11 :::n 1 ~ 

i LEVER,THROTTL.EFORK 1 l 10!221 t= .. ·~ .> (~~:::~o;::--- 12998 1 SCREW.SKTHEADCAP 

: SEAL.. o-RING 2 17438 ---" -~ "'-~·~·'{i.! "-. ... 11682 1 WASHER, INTI. TOOTH 

: WASHER, SPACER 2 14408 l ·---\\ -~-. iJJ~"'--------- 12174 1 NUT, HEX 

; SHAFt ASSY. THROTTLE 1 12019 ~ f~~-0 ',,,"---·-------- 12972 1 SCRI!MI, HE.X HEAD 

I 
SCREW, HEX HEAD 1 12167 ··-~.,..~~lft~\1. ~~J, '·,, .. 16247 1 SHAFT ASSY, SHUTOFF 

~ £i~.., I • I 

NUT,HEX 2 12174 ---- .,; ·, ··~- ----·--·---;14966 I 1 CAMASSY,SHUTOFF 

SPACER, THROTL\IRADJ 1 16135 ~; '',·,---~~--~--_ __::::::::- __ :_~r:'O: =.:.-::;..SIWT 
· SCREW,SOCKETCAP 12051 30418 HOOKASSY,GOVLKGE 

i ARM.ADJUSTINGSPACER 
1
1:: r1··=· .. J""•~ -\~. ~-!._~-~ ~:: l ~ ) ~g:~~~~~PRF 

ILEVERASSY,THRome 1 .,..... ~ .. __ 30419 
1 

1 !' Hoot<.GOVL.INAAOE 

SPRING, THROT LEVER 1 : 13003 , ~---~ ·' " · ""~ J 
' I - ' '------- '"'" 1 I CINKAS8Y,HOOKAOJ 

i•~;!~~E. ... "".,L.~;: ~~------- - ----~~~ :_~:·" __ _' ~:~== 
fcc".:-~~" "c f"~j ;;;.'l ili;;...r,c~~ce--~~--=-~ ,,. --r·=~:.-::::-::·.:::::.:·...::~~~~;~~~c;~·:.-::.:.:::.:=====' 
, ........ _ .. _____ , '• ......... ------- _.. ' ... ----·-----· (ii8/iil) __________ ..... ___ ........ , ......... -~ ... _ .. __ ....... _ ............. "" """-""" 

SEAL., RECT SECTION 1 29281 ...... ·" -·· .. ----.... --... 

PISTON,POWER i 1 22658 - ......... ___ .... , '• .. ,, ; 

5 OEG. I<ETARO : '-, '•, II 

' "' ' 
WASHSR. ADVANCE SL.IOE ! :2 : 12622 ---""':_--·-··, ··., '·,, 1· 22656 1 PLUG, PISTON HOLE ' 

; PISTON, SP~INg , 27907 · .. ~--- '',, ''-, '·,, ·,,• (:r<· 
sl>Rtflli.RAIJ~A15cE 18959 . , -----, ''·-.., ',,, '·., ;._\)).() . ,.,... ·-·-· 18967 RING, PISTON SEAL 

BLACK-BROWN '',, '•,,. "- j6J<: .. : 
GUIDE, AOV AOJ SPRING 1 14940 ··· .. -----_ ' .A""\•v0 

' "- .Y, )• , "f"-- 27802 2 SEAL, O·RING 

SEAL, 0-RING I 2 I 29280 -~- ·~ ·-·~ .,.. I " ' ! 

SEAL, D-RING 2 i 29282 r ~.@)' i • j 

[_ .•• ~-· ' .1 

i SCREW' ADV ADJUSTING 14544 ""' ' I M '<•" '------ ,_'" 33827 
' '.. ~ 

·.SCREW, HEAD LOCATING 
0.02 

SCREW, CAM ADVANCE 

PLUG. PISTON HOLE! I 1 ~~ 14941 l•rW.'>1 : e --~""' 
I 

SEAL. D-RING : 17438 ..... , -,. . .J ' 
.,.. ~ ~..._ ....... ____ , ... , ...... ·- 27610 1 l SEAl., D-FUNG : ·~-= -r J"'"'l@~ ---=~-==-- _f __ 0_5_8_,_1_c·"~=- - ~.: 

: NOTES: ASSEMI:II.E 22668 PISTON WITH PART NUMI:IER TOWARDS PISTON HOLE PLUG I 

~--·--------------------~~-------------------------------------------
--------~~:~==~~~~ INOENTf>D ITEMS INCLUDED 
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10~~~.,.,;; __:::~1~/ .~ r--~~;:~~, ~~--jlt. ,lt>fJI".,~~~:_;o~ 
' ... .....--.-~· .. · 27607 1 SeAL, 0-RING I 

I L= r r 1....__!_· .. ----··· 
1 
14160 i 2 

1 

NUT, HEX LOCK : 

, SCREW, BUTTON HD CAP 3 223$1 ----·--- · ·> ci;:tJ ~· .. ·· '=:] 22985 11 TERMINAL, BLADE ,. 

I 
<e .r· ..,_._ --·----· · 21618 1 INSULATOR TERMINAL 

STRAP. TERM GROUNDING 1 I 20951 .,, ____ ~I </> ... , __ ~···----··-- 12049 2 WASHER. ~TL TOOTH 

: WASHER. INTL TOOTl-1 ,. 18493 ~· -----···-·---~ J.. 1 ,' :t I ~ --1' 307891' 1 CAP. COVER SCREW 
_ .. J.-r ' I 'l"~ I r 

I
' NUT. HEX 2 12519 ......... ·----- ... - · ..,. -, · ·, 

' I ............ ··!;~ . .,J. J f.' ,J : 

WASHER., PLAIN 2 , 18501 ........ _~ ___ .. __ .. CJ;r~"!;z:~·~9 ....... ---JJ0'788l! , CUP. COVER SCREW 

.. -··-..... -"'"'\ ·-~ ·----112!JOO 2 WASHER, FIBER 

SEAL. RECT SECTION 27244 --- .. ··---- · .,.. .. ;:· - ·--~~ ........ L .......... ----l21898 1 COVER. GOV CONTROL 

L! [~,.~~.! -=~~~~-.... ' ·----' _, I 1 J' SOLENOID, 24V IITR 
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Figure 67. Fuel injection pump governor. 



TM9-6~~5-465-24l? 

{6} 

CODE 
c B 

RBPL 
!lAVE US>IC SSI FAcroR 

67 lffil'ZZ MOO lffiOZZ XBFZZ - FT v 

36024 

PAFZZ PAOZZ PAGZZ PAFZZ D .00-8 5310-00~732-0559 NUT, PIJHN, HEXAGON: PUMPMTG llA 
MSS1.%a-s 

,._ 
PAFZZ PADZZ PAGZZ PAFZZ 53lfl-OG-2G9--092!J EA 

67 PAFZZ PAOZZ !?AGZZ PAFZZ 5310-ll0-209-3671 llA 

67 lillFZZ -= XB!!ZZ 

67 PAl'l'Ef PAOZZ Pl\llml PAP!!!! 291/J-OfJ-499-0.SH.l PUMP, POBL: I~ BA 
DBMFCG33 -lLK 84760 

67 PAFZZ PAOZZ PAGZZ PA!!ZZ D 53{}5-lH.l-846-0129 Ell 

67 PAFZZ PAGZZ PAGZZ PA!!ZZ 531-0-0-G-7%-£1635 """"""· LOCK• ""' EA 
U582 8746& 

67 PAFZZ PADZZ Pl\GZZ PA!!ZZ D .0:10 53HJ-{HJ-194-{J607 OJVJlR ""' 
EA 

7421.0 

67 10 PAFZZ PAOZZ PAGZZ PAHZZ D .a an 4730-t.Hl-200-3412 CONNECTOR ASSEMBI.Y BA 
20154 84760 

67 >BFZZ PAOZZ KBGZZ PA!!ZZ 29HHJ0-335-9329 COVER, """"""L BA 
1.2100 8746-0 

67 u Kl'FZZ PAOZZ KPGZZ KP!!ZZ 5330-00-640-9399 OF KlT. - EA 

67 n PAFZZ PAOZZ PAGZZ PMIZZ D .066 S3U.l-on-ao7-1.466 llA 

67 14 PAFZZ PAOZZ PAGZZ PMiZZ .00-8 531.0-iHJ-934-9757 EA 

67 15 PAFZZ Pl\OZZ PAGZZ PA!!ZZ .010 5310-{HJ-461-8858 WliSHER, CONJ:ACT E1\ 

18501 87460 

67 16 PAFZZ PAOZZ PAGZZ PMZZ .OVJ 53133-C0-230-7825 EA 

67 17 PAPZZ PAOZZ PSGZZ PABZZ D .!123 5330-{Hl-786-4025 INS11'1.ATING 
87460 

67 1B XBFZZ PAOZZ XBLZZ PA!!ZZ 29111--Q0-897-2459 ASSEMBLY BA 

87460 

67 19 l<BFZZ Ph....nzz ID3GZZ PA!<ZZ 29:1.1J-fHHJl2-iH.22 ARMASSl!l!!l!.Y l!A 
1.£279 "''"" 

67 20 PAFZZ Pl\GZZ PAGZZ PAHZZ D .035 5360-00-691.-7207 SPRING, ARM EA 
12480 B746il 

67 21 XBFZZ PliGZZ PAGZZ PAHZZ 5365-00-209-3148 SLEEITE BA 
16396 87460 
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Figure 68 F . uel injection pum . p linkage and control. 



'IM9-6H.5-465-24P 

{3) !6) 

c A 

NAVY USMC ssr REP NIJM6ER .& M.'FR CODE .. PAPZZ PAOZZ PAGZZ PAiiZZ .009 29Hl-<l0-il66-2499 CAM ASSm!llLY EA 

14966 87460 

68 PAFZZ PAOZZ PAGZZ PAHZZ .nna 53-GS-JJ<J-891-8979 BA 

PAPZZ PAOZZ POOZZ PlUiZZ .... 531-il--OG-934-9751 M!JUSTDIG SCREif 

•• PAFZZ PACZZ PAGZ3 PARZZ D .ooa 5305-iJD-978-9368 EA 

68 PAPZZ PAOZZ PAGZZ PAEZZ .QJJ) 531!1-G-0-559-0-070 -· LQCK, ADJUSTING Ll!VRR RA 

MS35333-38 969il6 

68 PAFZZ PAOZZ J!BGZZ "-"'= 5305-01-807-1321 :SCRB'W. ~E; ~ EA 

12993 B74!6il 

,. Pl\FZZ PAOZZ XSGZZ PAiiZZ 531.6-G!J-796-8638 RA 

68 XBFZZ PAOZZ PAGZZ PARZZ 291U-0{}-33.5-9301 BA 

68 PAPZZ PADZZ PAGZZ PABZZ .{)21 29Ul-00-897-2545 SHAFT ASSEMBLY. !.JMlR EA 
12237 87460 

68 lD lG'FZZ PAOZZ KFGZZ KFRZZ 5330-J:HJ-641-8282 BA 

68 ll Kl'l'ZZ PAOZZ lG"GZZ EFFZZ 531fi-00-877-495ii ll¥1l!T OF EA 

68 12 PAFZZ PAOZZ PAGZZ PARZZ JJ-0-8 53£5-!Hl-638-8859 EA 

68 n PAFZZ PAFZZ PAGZZ PAHZZ 5340-!Hl-796-1550 BA 

68 14 PAFZZ PAOZZ PAGZZ PAHZZ .U-47 53£{!--Q0-751.-891.6 EA 

68 lS PAFZZ PAOZZ PAGZZ PAHZZ .008 53DS-O!J-?a8-3735 SCREW. CAP. HEXAGON HEAD; L1MlR llA 
12957 97460 

68 16 XBPZZ PAOZZ PAGZZ PAHZZ 29:VJ-1Hl-264-9550 '"""""""' "" 87460 .. 17 ZBFZZ PAOZZ PMZZ PAI<ZZ 291:11-0G-127-5£75 - EA 

Hil36 97460 

68 18 PAFZZ PAOZZ PAGZZ PA!!ZZ ,00;8 5305-00-973--9368 "" 
68 19 XBPZZ PAOZZ PAGZZ PAGZZ 5340-00-125-%063 SPACEii!. EA 

l.-6136 8746G 

68 2D PAFZZ PAOZZ PAGZZ PM<ZZ .02{} 29HJ-OD-2M-9549 !l1<Af'r EA 

:1761-9 

68 21 PAFZZ ·= PAGZZ PAHZZ D .009 5305--0D-891-8979 EA 

68 22 PAPZZ PAOZZ PAGZZ PAHZZ .008 531-0-\l0-934 -9751 HElCl\GON BA 

96906 
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!2l {3) 

SMR CODE 
A c D A - NAVY USMC ssr REF" liDMSER & MFR 'CODE U/M 

•• 23 PHFZZ PAOZZ PAGZZ l<YdZZ .G4f:i 5330-t:Hl-641.-9282 SEAL. SHAPr EA 
12040 S746<i 

6B 24 PU'ZZ PAOZZ PAGZZ KFHZZ 5310--\Hl-877-4956 SEAL RETAINER RA 

68 25 ZBFZZ MOO XBGZZ l!BHZZ SPACBR. SRAPT Ell 
16587 :8:7460 

68 26 l<BFZZ PAOZZ PAGZZ PiiliZ2 291AJ-OQ-78S--D999 Sfl1IPT 
874o6-G 

27 PAFZZ PAOZZ J<BGZZ PAEZZ .020 291.0-00-148-6557 HOOK ASSEMBLY EA 
20226 87460 

•• PAFZZ PAOZZ PAGZZ PA!!ZZ D .iHJa 53G5-JJJJ-250-56H SCli!:BW, MC'HINE; l<OOK "" 12360 87460 

68 29 XAPZZ PAOZZ PAGZZ PAHZZ .lUG 531.0-00-410-8585 EA 

68 >AFZZ PAOZZ XA XAJ!ZZ LINK ASSEMBJ..Y EA 
20225 97460 

68 31 XAFZZ PAOZZ XBG:ZZ .XAEZZ BOO!C !.I1ilOWB EA 
17604 87460 

68 32 PAPZZ PAOZZ PAGZZ PAHZZ .035 5360-GO- 3 35-9237 SPRING BA 
H919 87460 
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Figure 69. Fuel injection pump end plate and blades. 
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{Z) {3) {6) 

SMRCOOE 
c A 

...,. liAVY USMC SSI REP 1liiJMBBR & MFR COCB U/M 

69 PlU'ZZ PAOZZ l<OOZZ PA!!ZZ D ,ilOS 4730~00-459-6071 !!I,DG, EA 
15226 

69 PAFZZ PAOZZ XBGZZ PAHZZ .ooa 2910-0fl-897-2460 PLATE EA 

69 KPFZZ PAOZZ KFGZZ KFHZZ 533{'}-{){J-1. 71.-5641. OF 1CIT, NSN 

69 PAFZZ PAOZ:Z PAGZZ PAHZZ ,040 291-Q-G0-898-4926 llA 

69 KFFZZ PAOZZ l<FGZZ KFHZZ 291.il-G!J-89S-4927 SA 

69 KPFZZ PAOZZ l<FGZZ KFHZZ 5330-00-641-9283 "" 

69 PAFZZ PAOZZ PAGZZ PAHZZ .01.5 530-0-06-41.8-436'5 EA 

69 PAPZZ PAOZZ PAGZZ Pl\HZZ .007 2910-!HJ-321-8737 PISTON 
nsoa 874£0 

69 PAFZZ PAOZZ Kl'GZZ PARZZ .04-6 29Hl-00-901-0749 SEAL. PISTON BA 
17056 87460 

69 IO XBFZZ PAOZZ XBGZZ PA!<ZZ 5365-00-556-7446 PLUG. END PLA'r'E .. 
17451 874£'0 

69 I1 KPFZZ PAOZZ PAGZZ Ja'!!ZZ 5330-00-877-4%0 - EA 

69 12 PAFZZ PAOZZ PAGZZ PAJ!ZZ .040 5310-00-934-9751 EA 

69 B PAFZZ PAOZZ PAGZZ PARZZ D .ana 5305-00-7&6-4028 SCRBW. MACHilfB: miD PLATE MTG RA 
U532 87460 

69 I4 PAFZZ PAOZZ PAGZZ PAHZZ .OHl 531\HHJ-796-8638 EA 

69 I5 PAPZZ PAOZZ PAGZZ PAHZZ .013J 5310-110-i94--G607 EA 

69 16 l<BFZZ PAOZZ l<llGZZ PARZZ .IJOS 299G--00-459-7H5 "" 
69 I7 l<BFZZ PAOZZ XBGZZ PAHZZ .ooa 2910-00-901-0753 EA 

59 '-" PAPZZ PAOZZ PAGZZ PAl!ZZ D .(HJ,B 5315-0C-992-7il84 EA 

69 C9 KFFZZ PAOZZ KPGZZ Ja'!!ZZ 5330-00-853-2376 EA 

69 20 PAFZZ PAOZZ l:BGZZ PAHZZ .02-D 29Ml--00-H8-6555 EA 

69 2C PAFZZ PAOZZ P!IGZZ PAllZZ .015 536-0-{Hl-900-2564 Eil 

69 22 l<BPZZ PAOZZ XBCZZ XBHZZ D .00:8 29Hl-iJ0-208-6974 LINER, POMP BA 
18659 87460 
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Figure 70. Fuel injection pump, pivot shaft and arm assembly. 



{3) {6} on 
USMC 

D A r:t£Y 
PER 

l!IAVY """" SS! REP NUMBER & MFR. CODE U/M EQUIP 

70 PAl'ZZ PAOZZ PAGZZ PAHZZ D .-006 531JJ-0{1-791-9437 -· RllTAINING BA 
uzaa S746U 

70 KFFZZ PAOZZ KFGZZ KFHZZ 5330-{l0-641-9238 OF KIT. NSN EA 

70 PAPZZ PAOZZ XBGZZ PA!!ZZ .G2JJ 2910-{Hl-14-S-6552 S!!lU'T. PIVOT RA 

20224 8746C 

70 PAPZZ PAOZZ PAGZZ PAHZZ D .015 5315-{JQ-786-39-93 Ell 

70 ZBFZZ PAOZZ J<BGZZ PAHZZ 29VJ-(ll--0-05-6242 "" 
70 PAPZZ PAOZZ Pl\GZZ PARZZ D .015 5360-00-786-1546 Sl?RING, COllil'!lWL. BA 

13558 5746-0 

70 XBFZZ PAOZZ xoozz PA!!ZZ 291D-01-i:Hl5-5108 EA 

70 ZBFZZ PAOZZ PAGZZ PA!!ZZ 291'0-{Hl-2JJ6-3294 llA 

70 l<BFZZ PAOZZ PAGZZ PARZZ Z910-0Q-78{J-D938 PISTON ASSEMBLY EA 
16572 37460 

70 ro ZBFZZ PAOZZ PAGZZ PAHZZ 5360-01-022-H46 SPRING, DAMPER EA 
20475 27460 

70 II l!EPZZ PAOZZ PAGZZ PAHZZ 2910--iHJ-786-15£5 Al:h!USTII!G EA 

l.2 PAPZZ PAOZZ KFGZZ PARZZ .04-0 5330-tHl-877-496G SEAL. CAP llA 
12966 87460 

H XBFZZ PAOZZ XBGZZ PAHZZ 291Q-00-383-51.34 Cl:lNTROL ROD Ell 
87460 

I4 l<BFZZ PAOZZ PAGZZ PAHZZ 5310-0G-.877--4957 

-· GlJI!JB 

EA 
13672 87450 

70 I5 KFilZZ PAOZZ Kl'GZZ !U'HZZ 5330-0{}-937-8477 OF KIT, SNS Ell 

70 16 DFZZ llliOZZ PAGZZ PA!!ZZ 29Ul-<HJ-897-246'6 "" 
70 !7 PAFZZ PAOZZ PAGZZ PAHZZ .005 531!J-4H.l-B77-4952 SHIM. VALVE EA 

l-1610 87460 

70 ra PAFZZ PAOZZ PAGZZ PAHZZ .020 2910-01-054-381-6 VALVE EA 
20849 

70 I9 lmPZZ PAOZZ XBGZZ PAHZZ .O!.l8 536:5-00-485-{1097 SPACER~ VAL.'ii'B EA 
16575 87460 

20 XBFZZ PAOZZ J!llGZZ XBf!ZZ SffiM: EA v 
Hi576 

21 XBFZZ PAOZZ l<BGZZ XB!l:&Z SHIM: VAL VB &A v 
19579 8746-0 
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{2) '" 
)6) 

SMR COD!l 
A c A B 

USABLE 

RllPL ON 

..,. NAVY lJSMC ssr FACTOR REF MUMBBR & MFR. CODE CODE U/M 

70 22 J!BGZZ PAOZZ XBGZZ XBH'ZZ 
El\ v v 

70 2J XBFZZ >13 XBGZZ XB!!ZZ 
BA v 

70 24 XBFZZ Xll XBGZZ XBHZZ 
El\ v v 

70 25 XBFZZ XB XBGZZ ZBllZZ SHIM: VALVE llA 

16583 87460 

262 
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Figure 71. Fuel injection pump piston and damper spring. 



(3) 
i£) 

CODE 
A 

US!IBL!! 
ON 

NAVY USMC SSI REF lWMBER & MFR CODE CODE U/M 

71 l<BFZZ XBO XBGZZ J<B!!ZZ PLUG 
12640 874-!iQ 

71 PAPZZ PAOZZ KPGZZ PAHZZ .04-0 53}0-01-014-6985 SEAL. PLUG EA 

20~B 874-60 

n PAP'ZZ PAOZZ l<YGZZ Pi\RZZ 5330-iJJJ-9?4-6643 "" 
71 PAFZZ PAOZZ PAGZZ PAi!ZZ .015 5360-0-Q-449-51%1 EA 

71 ZllFZZ PAOZZ PAGZZ PAHZZ 291.{}-00-7R6-6343 SHIM EA v 
12741. 87460 

71 >BFZZ PAOZZ PAGZZ P>RZZ 53.65-\Hl-441-0249 SHIM EA v 
12473 87460 

71 XllFZZ ·= PAGZZ P>RZZ 2910-0Q-980-23-01 SHIM EA v v 

71 PAFZZ PAOZZ XBGZZ PA!!ZZ .0{).7 2910-01-005-5117 "" 
n PAFZZ PAOZZ :m...-zz PA!!ZZ 5310-iJ0-7:87-8466 EA 

71 IO lffiPZZ PAOZZ XBGZZ J<BHZZ PLUG EA 

189-68 87460 

71 Il PAFZZ XB PAGZZ PA!!ZZ .ooa 2910-00-932-4797 RING, PISTON Ell 

18%7 87460 

71 IZ KPPZZ PADZZ KFGZZ !U'HZZ SEAL, RING {PART OF KIT. - !lA 

15750 87460 

71 I3 PAFZZ PADZZ XBGZZ PAHZZ .ooa 29HJ-01-l"HJ5-51.1S EA 

71 XBFZZ XC XBGZZ ZB!lZZ 
EA 

71 15 Kf'FZZ PAOZZ KPGZZ lG'!!ZZ 5330-00-5'36-4587 EA 

16 PAPZZ PAOZZ PAGZZ PAH:ZZ D .-0-08 291Q-00-787-642.S EA 

17 PAFZZ PAOZZ PAGZZ PAHZZ D .ooa 4820-00-432-1..232 SCREW ASSEMBLY "'' 22238 9746{) 

71 11l Kf'FZZ PAOZZ KFGZZ KP!!ZZ 5330-00-641-8283 OF KIT. NSN EA 
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Figure 72. Fuel injection pump rotor assembly. 



l31 
(6) 

c A 

NAVY USMC SSI RBF- MFR COOE U/M 

72 XBFZZ PAOZZ XBGZZ PARBZ 29-VJ-fiJJ-289-~528 WEIGHT, GOVERNOR 
2il2l4 974-6{) 

72 PAFZZ PAOZZ XBGZZ PA!lZZ D ,O:Hl 312-0--03-886--6208 EA 

72 PAFZZ PAOZZ l<BGZZ PARBZ D 531.0-G0:-393-44-67 EA 

72 PAFZZ PADZZ PA<lZZ PARBZ D .013 5365-0{)-282-7H5 EA 

72 PAl'ZZ PAOZZ XBGZZ PABZZ .020 29HJ-Ol-025-0457 EA 

72 XM"ZZ PAOZZ XAGZZ l!A1lZZ 
EA 

XNZZ PAOZZ l<AGZZ J(A!lZZ 
EA 

l<AFZZ PAOZZ >AGZZ J(A!lZZ SliD ASSEMBLY EA 

189-86 84760 

72 l<AFZZ - J(AGZZ Y.Al!ZZ RING EA 

175B 87463 

72 IO XBPZZ PAOZZ :xBGZZ XBHZZ 
EA 

72 H Kl'l'ZZ PAOZZ KFGZZ KFHZZ 5330-U0-641-8291 OF KIT. NSN EA 

72 1.2 PAPZZ PAOZZ PAGZZ PA!!ZZ ·""" S3-05-na-2n7 -3984 1lA 

72 I3 PAPZZ PAOZZ Pl\GZZ PAl!ZZ .005 5360-00-884-8209 EA 

72 l4 PAPZZ PAGZZ PAGZZ PAl!ZZ D .U24 s:us--Oo-:aa?-1.539 Ell 

72 IS PAPZZ PAOZZ J<BGZZ PAl!ZZ .Om> 2910-01-005-5986 EA 

72 XBFZZ PAOZZ Xl\GZZ PAl!ZZ 
EA 

72 l7 XBFZZ PAOZZ XAGZZ XBHZZ ""'""""'· """"' EA 

U.Q76 8476<) 

72 l.B Pl\FZZ FAOZZ: XBGZZ PAHZZ .uaa 291.-IJ-!Hl-887 -154 7 SCRE1< EA 

H438 84760 

72 l9 PAFZZ PAOZZ XDGZZ PAHZZ .013 2910-00-887-1.546 EA 

72 20 PAPZZ PAOZZ =z PAHZZ .{HJ8 29-VJ -00-887-1564 EA 

72 ZI PAFZZ PAOZZ XBGZZZ PAHZZ .013 29Hl-00-887-154l3 EA 

72 22 PAFZZ PAOZZ PAGZZ PABZZ .ona 4730-Q0-335-9315 EA 
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{6) 

CODE 
A 

I<AVY USMC SSI REP NUMBER & MFR CODE U/M 

72 23 KFl"ZZ PAOZZ KF'GZZ Kl'HZZ 53HJ-OD-891-S931 .. 12 12 

72 24 PAFZZ PAOZZ PI\GZZ !?AHZZ .on 5340-00-?86-4027 RING, RETAINER EA 

U.2Q8 S476JJ 

72 25 PAl'ZZ PAOZZ FAGZZ PAHZZ .013 5365-{l-!l-786-3964 EA 

72 25 PAFZZ PAOZZ Pl\GZZ PARZZ 
EA 

26 PAFZZ PACZZ PAGZZ PAll:ZZ 53!15--Q0-7;86 -4-032 RETJUN!!R EA 

84750 

72 27 PAPZZ I'AOZZ XBGZZ PAHZZ D .oaa 291AJ-{)-Q-897-2461 STOP. EA 

l644<l 

72 28 PAFZZ PAOZZ PAGZZ PM!ZZ D ,015 5360-{30-784-0330 SPRING, VM»fj EA 

13839 B4760 

72 29 PAFZZ PAOZZ PAGZZ PAHZZ .023 2910-00-786-1547 .. 
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Figure 73. Fuel injection pump housing and drive shaft. 



n49-611.5-465-24P 
T035C2-3-446-4 

{3) ,., 
cooo USMC 

c D A 

NAVY USMC ssr RE.P liDMBER: :&: MF'R 

73 PAFZZ PADZZ XBFZZ PAEZZ D .iHl:9 53il5-CD-1.25-61..B1. STOP, SCREII 
1<395 84760 

73 Phl'ZZ PAOZZ PAGZZ PAHZ:Z _{}{)8 "5305-00-993-8748 EA 

73 lWFZZ KF KFGZZ KFHZZ "" 
73 PAFZZ Pl\OZZ PAGZZ PJIHZZ _one 53!!5-0Q-253-5606 SCREW EA 

MS213ta-7 969-06 

73 XBi'ZZ xoozz lffiGZZ MOOZZ 9945-00-473-6379 PLATE, "" 10394 

73 PAFZZ PAOZZ PAGZZ PA!lZZ .ana 53{}5-00-l.S£-2937 SCREif, rowE EA 
MS351.9G-249 96906 

74 XBFZZ PJ\DZZ XBGZZ PAHZZ 2910-0Q-787-6422 EA 

74 KFi'ZZ POOZZ lG'HZZ KFi!ZZ 5330-CQ-5{1.6-3975 EA 

73 PAPZZ PAOZZ Pl\GZZ PAHZZ D .nos 5306-00-81.9-3038 SCRBW, t.OCKl:>iG EA 
U331 84760 

73 XBFZZ ZB XllGZZ MIXlZZ BA 

73 u PAFZZ PAOZZ Pl\GZZ PA!!ZZ D .oas 29Hl-00-133-9877 !lU'I"OO!ii,'XllliDST Ell 
HiH-4 84760 

73 12 PA..VZZ Pl\OZZ XBGZZ PW.-ZZ .iUS 53-6<1 -{H'I-887 -1536 .SPRING, BlJ'l."'''N EA 
105-41 84760 

73 l!FFZZ PAOZZ KPGZZ K1'iiZZ 5330-Gil-877-4972 OF EA 

73 u l!FFZZ PADZZ l!FZZZ Pl\HZZ 2910-(Hl-757-t680 OF KIT. NSN Ell 

15 PAI'ZZ PJ!DZ'Z PAGZZ PA!!ZZ .020 29W-1U--!l05-7064 

73 16 FAFZZ XA X>GZZ XllliZZ HOUSING ASSEMBLY EA 
1.7981 84760 
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TM 1 0-3930-660-24P 

TECHNICAL MANUAL 

UNIT, DIRECT SUPPORT and GENERAL SUPPORT MAINTENANCE 
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WP 0002 00 
{1) {2) (3) 

ITEM 
NO 

SMR 
CODE NSN 

TM10-3930-660-24P 
{4) (5) 

PART 
CAGEC NUMBER 

42 PFDZZ 5365013621338 53867 1 461 030 346 

42 PFDZZ 5365013545745 53867 1 461 030 347 

42 PFDZZ 5365013621339 53867 1 461 030 348 

42 PFDZZ 5365013621340 53867 1 461 030 349 

42 PFDZZ 5365013621341 53867 1 461 030 350 

42 PFDZZ 5365013538248 53867 1 461 030 351 

43 PFDZZ 5365013412978 53867 1 460 100 182 

43 PFDZZ 5325012910038 53867 1 460 100 338 

43 PFDZZ 5325012910039 53867 1 460 100 339 

43 PFDZZ 5310012014654 53867 1 460 100 329 

43 PFDZZ 5365013756868 53867 1 460 100 183 

44 PFDZZ 2920013059895 53867 1-466-317-319 

45 PFDZZ 2990013494446 53867 1 467 010 054 

46 PFDZZ 5325013068657 53867 1 460 100 356 

47 PFDZZ 2520013405951 53867 1-460-422-324 

48 PFDZZ 5330013425665 53867 1 460 508 309 

49 PFDZZ 5365013412841 53867 1 463 203 907 

50 PFDZZ 5365013412842 53867 1 463 203 413 

50 PFDZZ 5365013412843 53867 1 463 203 414 

50 PFDZZ 5365013412844 53867 1 463 203 415 

50 PFDZZ 5365013412845 53867 1 463 203 416 

50 PFDZZ 5365013418770 53867 1 463 203 417 

50 PFDZZ 5365013412846 53867 1 463 203 418 

50 PFDZZ 5365013412847 53867 1 463 203 419 

50 PFDZZ 5365013418771 53867 1 463 203 420 

50 PFDZZ 5365013408122 53867 1 463 203 421 

50 PFDZZ 5365013408123 53867 1 463 203 422 

50 PFDZZ 5365013408124 53867 1 463 203 423 

50 PFDZZ 5365013408125 53867 1 463 203 424 

50 PFDZZ 5365013408126 53867 1 463 203 425 

50 PFDZZ 5365013408127 53867 1 463 203 426 

50 PFDZZ 5365013408128 53867 1 463 203 427 

50 PFDZZ 5365013412848 53867 1 463 203 428 

50 PFDZZ 5365013412849 53867 1 463 203 429 

50 PFDZZ 5365013412850 53867 1 463 203 430 

51 PFDZZ 3040013405907 53867 1 463 161 849 

52 PFDZZ 5310012014657 53867 1 200 101 640 

53 PFDZZ 5331123155122 D8015 1 460 210 008 

54 PFDZZ 5360013756841 53867 1 464 650 388 

55 PFDZZ 3040013757393 53867 1 461 904 640 

56 PFDZZ 5315013412957 53867 1 467 010 364 

57 PFDZZ 5310013059369 53867 1 463 300 304 

58 PFDZZ 5310011172410 53867 2 916 012 017 

59 PFDZZ 5331013446262 53867 1 420 210 047 

60 PFDZZ 3040013057904 53867 1 463 590 311 

61 PFDZZ 5310011857190 53867 2 915 021 004 

62 PFDZZ 5310013412941 53867 2 916 699 088 

63 PFDZZ 5330013448014 53867 1 460 283 307 

64 PFDZZ 3120013760580 53867 1 460 400 313 

24-2 

{6) (7) 

DESCRIPTION AND USABLE ON CODES(UOC) QTY 

.. SPACER,PLATE 1.25 MM ............ . 

.. SHIM 1. 35 MM .................... . 

.. SPACER,PLATE 1.45 MM ............ . 

.. SPACER,PLATE 1.55 MM ............ . 

.. SPACER,PLATE 1.65 MM ............ . 

.. SPACER,PLATE 1.75 MM ............ . 

.SHIM 1.25 MM ..................... . 

.RING,RETAINING 1.30 MM ........... . 

.RING,RETAINING 1.35 MM ........... . 

.WASHER, FLAT 1.40 MM .............. . 

.SHIM 1.45 MM ..................... . 

.FLYWEIGHT,FUEL INJE ............... . 

.FLYWEIGHT,GOVERNOR ................ . 

.RING,RETAINING 1.60 MM ........... . 

. SLEEVE, SLIDING, MECH ............... . 

.SEAL,NONMETALLIC RO ............... . 

.PLUG,MACHINE THREAD ............... . 

.. PLUG,MACHINE THREAD 7.60 MM ..... . 

.. PLUG,MACHINE THREAD 7.80 MM ..... . 

.. PLUG,MACHINE THREAD 8.00 MM ..... . 

.. PLUG I MACHINE THREAD 8 . 20 MM ..... . 

.. PLUG,MACHINE THREAD 8.40 MM ..... . 

.. PLUG,MACHINE THREAD 8.60 MM ..... . 

.. PLUG,MACHINE THREAD 8.80 MM ..... . 

.. PLUG,MACHINE THREAD 9.00 MM ..... . 

.. PLUG,MACHINE THREAD 9.20 MM ..... . 

.. PLUG,MACHINE THREAD 9.40 MM ..... . 

.. PLUG,MACHINE THREAD 9.60 MM ..... . 

.. PLUG,MACHINE THREAD 9.80 MM ..... . 

.. PLUG,MACHINE THREAD 10.00 MM .... . 

.. PLUG,MACHINE THREAD 10.20 MM .... . 

.. PLUG,MACHINE THREAD 10.40 MM .... . 

.. PLUG I MACHINE THREAD 10. 60 MM .... . 

.. PLUG,MACHINE THREAD 10.80 MM .... . 

.. PLUG,MACHINE THREAD 11.00 MM .... . 

. SHAFT, SHOULDERED .................. . 

. WASHER, FLAT ....................... . 

.0-RING PART OF KIT P/N 1 467 010 

059 ................................ . 

.SPRING,HELICAL,EXTE ............... . 

.LEVER,REMOTE CONTRO ............... . 

.PIN,SHOULDER,HEADED ............... . 

.NUT,PLAIN,HEXAGON ................. . 

.WASHER,FLAT DIN 433-10.5-ST 50 ... . 

.0-RING PART OF KIT P/N 1 467 010 

059 ................................ . 

. SHAFT, SHOULDERED .................. . 

.NUT,PLAIN,HEXAGON DIN 934-M14X1.5-

M-8 ............. · · .. · · · · · · · · · · · · · · · · 
. WASHER, LOCK ....................... . 

.SEAL,PLAIN ENCASED ................ . 

.BUSHING, SLEEVE .................... . 
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WP 0002 00 
(1) (2) {3) 

ITEM 
NO 

SMR 
CODE NSN 

TM10-3930-660-24P 
(4) (5) 

PART 
CAGEC NUMBER 

105 PFDZZ 5360013756840 53867 1 467 010 053 

106 PFDZZ 5340012001985 53867 1 460 500 303 

107 PFDZZ 5365012006936 61724 844165-1 

108 PFDZZ 5315013063422 53867 1 463 124 301 

109 PFDZZ 5360012865945 53867 1 464 613 611 

110 PFDZZ 5331012867124 53867 1 900 210 154 

111 PFDZZ 5310013058328 53867 2 915 011 006 

112 PFDZZ 5310011766494 53867 2 916 011 011 

113 PFDZZ 5940013554346 53867 1 464 477 302 

114 PFFZZ 5945012902320 53867 0 330 001 016 

115 PFFZZ 5331012014605 53867 1 460 210 006 

116 PFDZZ 5305013448040 53867 1 463 414 312 

117 PFDZZ 5331012860801 53867 1 460 210 316 

118 PFDZZ 5365013422531 53867 1 463 461 306 

119 PFDZZ 5330123159687 53867 1 460 105 306 

120 PFDZZ 2530013407028 53867 1 463 453 306 

121 PFDZZ 5340013538231 53867 1 460 591 306 

122 PFDZZ 5330012867125 53867 1 460 105 305 

123 PFDZZ 4820013416995 53867 1 468 532 247 

124 PFDZZ 5360013063434 53867 1 464 612 512 

125 PFDZZ 5365012857014 53867 1 410 100 003 

126 PFDZZ 4730013059000 53867 1-463-370-360 

127 PFDZZ 5340013413472 53867 1 461 021 354 

128 PFDZZ 5305013063472 53867 2 910 141 203 

129 PFDZZ 5305013448041 53867 1 463 414 305 

24-5 

(6) (7) 

DESCRIPTION AND USABLE ON CODES(UOC) QTY 

.SPRING,HELICAL COMP ............... . 

.SEAT,HELICAL COMPRE ............... . 

.SHIM .............................. . 

.PIN,STRAIGHT,HEADLE ............... . 

.SPRING,HELICAL,COMP ............... . 

.0-RING PART OF KIT P/N 1 467 010 

059 ................................ . 

. NUT,PLAIN,HEXAGON DIN 937-MS-M-8 .. 

.WASHER,FLAT DIN 433-5,3-ST 50 .... . 

. TERMINAL, LUG ...................... . 

.SOLENOID,ELECTRICAL CDC 3908214 .. . 

.0-RING PART OF KIT P/N 1 467 010 

059 ......... - ...................... . 

. SCREW, MACHINE ..................... . 

.0-RING PART OF KIT P/N 1 467 010 

059 ................................ . 

. PLUG,MACHINE THREAD ............... . 

.GASKET ............................ . 

.VALVE,BLEEDER,HYDRA ............... . 

.CAP,PROTECTIVE,DUST PART OF KIT P/N 

1 467 010 059 ..................... . 

.GASKET ............................ . 

.VALVE,REGULATING,FL ............... . 

.SPRING,HELICAL,COMP ............... . 

.SHIM ...............•............... 

.NIPPLE, PIPE ..............•......... 

. PLATE, MOUNTING .................... . 

.SCREW,CAP,SOCKET HE DIN 912-M6X25-

8 .8 ........................•........ 

. SCREW, MACHINE ..................... . 

END OF FIGURE 
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SECTION II 
TM 1 0-3930-664-24P 

(1) (2) (3) (4) (5) (6) 

ITEM SMR PART 

NO CODE CAGEC NUMBER DESCRIPTION AND USABLE ON CODES (UOC) QTY 

GROUP 0302 FUEL PUMPS 
FIGURE 18. FUEL INJECTION PUMP 

GOVERNOR CONTROL ASSEM8L Y. 

1 PFHZA U0041 5606-62 SEAL,PUMP PART OF KIT PIN 7135-112 .................. 2 

2 PFHZZ 63632 7139-184 CAP,PROTECTIVE,DUST PART OF KIT PIN ............. 1 

7135-112 ...................................................................... 

3 PFHZZ 63632 5334-267E SCREW,CAP,HEXAGON H ......................................... 2 

4 PFDZZ 63632 7240-20B SCREW, CAP, HEXAGON H ......................................... 1 

5 PFHZZ 63632 7180-371 SCREW,CAP,HEXAGON H ......................................... 1 

6 KDHZZ 63632 NW5-15W4 WASHER PART OF KIT PIN 7135-112 ....................... 1 

7 PFHZZ 63632 7135-75E LEVERMANUAL CONTRO .......................................... 1 

8 XAHZZ 63632 7135-75A .SEAT,HELICAL COMPREC ........................................ 1 

9 XAHZZ 63632 5936-291 .WASHER .................................................................... 1 

10 XADZZ 63632 7139-442 .SPRING,HELICAL,COMP ........................................... 1 

11 PFDZZ 63632 NU9-8Y1 NUT,PLAIN,HEXAGON ............................................... 1 

12 PFHZZ 63632 5330-344 NUT,PLAIN,CAP .......................................................... 2 

13 PFHZZ 03798 5339-970 WASHER PART OF KIT PIN 7135-112 ....................... 2 

14 PFHZZ 63632 9120-041A PLUG,PROTECTIVE,DUS ........................................... 1 

15 PFDZZ 63632 5330-406 NUT,SELF-LOCKING,HE PART OF KIT PIN .............. 1 

7135-112 ······································································ 

16 PFHZZ 63632 NP1-5 WASHER,LOCK PART OF KIT PIN 7135-112 ............ 1 

17 PFHZZ 63632 7123-7258 LEVER, GOVERNOR. ................................................... 1 

18 PFHZZ 63632 7139-991 SPRING SPECIAL ....................................................... 1 

19 PFHZZ 63632 7139-937 SEAT,HELICAL COMPRE ........................................... 1 

20 PFHZZ 63632 9120-005 AOAPTER,STRAIGHT,TU ........................................... 1 

21 PFHZZ 63632 5936-332C WASHER,FLAT PART OF KIT PIN 7135-112 ............. 1 

22 PFHZZ 63632 7123-888N COVER,HYDRAULIC,PUM .......................................... 1 

23 PFHZZ 63632 7123-287 GASKET PART OF KIT PIN 7135-112 ........................ 1 

24 PFHZZ 63632 5855-30 SEAL PART OF KIT PIN 7135-112 .............................. 4 

25 PFHZZ 63632 7123-726 SHAFT,SHOULDERED ............................................... 1 

26 PFHZZ 63632 7123-920 SPRING, HELICAL, COMP ............................................ 1 

27 PFHZZ 63632 7123-93 HOLDERSPRING ......................................................... 1 

28 PFHZZ 63632 7123-3048 8ARSHUT OFF,GOVERN ........................................... 1 

29 PFHZZ 63632 7135-76X ARM,GOVERNOR,FUEL ............................................. 1 

30 PFHZZ 63632 7123-89 SPRING,HELICAL,COMP ............................................ 1 

31 PFHZZ 63632 7139-559P VALVE,FUEL SYSTEM ................................................ 1 

32 PFHZZ 63632 7123-4538 LINK,SPRING,GOVERNO ........................................... 1 

33 PFHZZ 63632 7167-331 WASHER SPECIAL PART OF KIT PIN 7135- ............. 1 

112 ............................................................................... 

34 PFHZZ 63632 5334-277 SCREW ........................................................................ 1 

35 PFHZZ 63632 7123-355 PLATE,KEEP,GOVERNOR ......................................... 1 

36 PFHZZ 63632 7123-600 WASHER#LOCK .......................................................... 2 

37 PFHZZ 63632 7123-527 STUD,SHOULDERED ................................................. 2 

38 PFHZZ 63632 7123-898S SPRING,HELICAL#COMP ........................................... 1 

39 PFHZZ 63632 7123-770A SHAFT,SHOULDERED ............................................... 1 

40 PFHZZ 63632 NU9-8Y1 NUT,PLAIN,HEXAGON ............................................... 2 

41 PFHZZ 63632 NW1-65Y1 WASHER,FLAT ............................................................ 2 

END OF FIGURE 

18-1 
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Figure 19. Fuel Injection Pump Hydraulic Head and Housing Attachment 



SECTION II 
(1) (2) (3) 

ITEM SMR 
NO CODE CAGEC 

1 PAHZZ 63632 

2 PFHZZ 63632 
3 PFHZZ 63632 
4 XDHZZ 63632 
5 PFHZZ 63632 
6 PFHZZ 63632 
7 PFHZZ 63632 
8 PFHZZ 63632 
9 PFHZZ 63632 

10 KDHZZ 63632 

11 PFHZZ 63632 
12 PFHZZ 63632 
13 PFHZZ 63632 
14 PFHZZ 63632 
15 PFHZZ 63632 
16 PFHZZ 63632 
17 PFHZZ 63632 
18 PFHZZ 63632 

19 PFHZZ 63632 
20 PFHZZ 63632 
21 PFHZZ 63632 
22 KDHZZ 63632 
23 PFHZZ 63632 
24 PFHZZ 63632 

25 PAHZZ 63632 
26 PFHZZ 63632 
27 PFHZZ 63632 
28 PFHZZ 63632 
29 PFHZZ 63632 

30 PFHZZ 63632 
31 PAFZZ 63632 
32 XAFZZ 63632 
33 XAFZZ 63632 
34 PAFZZ 63632 

35 XAFZZ 63632 
36 XAFZZ 63632 
37 XAFZZ 63632 
38 XAHZZ 63632 
39 PFHZZ 63632 
40 PFHZZ 63632 

(4) 
PART 

NUMBER 

7135-112 

5334-274 
NPI-5 
9120-028 
7180-55A 
9045-137 
9120-009 
5855-30BR 
9120-004 
9120-041B 

9120-0IOA 
5936-332C 
NW5-18W4 
5334-280 
7123-975 
5335-694A 
7123-8198N 
5855-30BO 

7123-473 
7022-180D 
5330-362 
NC7-8 
7123-261B 
7139-821 

7123-937 
7123-294R 
NW2-279 
7167-305 
5936-355C 

7167-299 
7180-49A 
7098-1098 
7167-787 
5855-30DT 

7167-786 
7167-785 
9120-055 
NR21-4 
7123-3528 
7180-371 

(5) 
TM 1 0-3930-664-24P 

(6) 

DESCRIPTION AND USABLE ON CODES (UOC) QTY 

GROUP 0302 FUEL PUMPS 
FIGURE 19. FUEL INJECTION PUMP 
HYDRAULIC HEAD AND HOUSING 
ATTACHMENTS. 

PARTS KIT,METERING PART OF KIT PIN ................ 1 

7135-112 ..................................................................... . 

SCREW........................................................................ 2 

WASHER,LOCK PART OF KIT P/N 7135-112 ............ 2 

PLATE,IDENTIFICATIO............................................... 1 

COVER,ACCESS5....................................................... 1 

GASKET PART OF KIT PIN 7135-112 ........................ 1 

SCREW,MACHINE ...................................................... 1 

SEAL RING,MET AL.. .......... ...... . .. . . .. .... . ... . . ... ... ..... . .... .. 1 

WASHER,FLAT............................................................ 1 

PLUG, PROTECTION PART OF KIT P/N .................... 1 

7135-112 ..................................................................... . 

VALVE,CHECK............................................................ 1 

WASHER,FLAT PART OF KIT P/N 7135-112 ............. 1 

WASHER PART OF KIT PIN 7135-112 ....................... 2 

SCREW,CAP,HEXAGON H......................................... 1 

SCREW........................................................................ 1 

STUD,PLAIN ... .... .. ........ ... . ............. .......... ... . .. ...... ... .. ... 1 

HOUSING,FUEL CONTRO.......................................... 1 

PACKINGVPREFORMED PART OF KIT PIN ............. 2 

7135-112 .................................................................... .. 

PLUG,PIPE .................................................................. 1 

WASHER,FLAT PART OF KIT P/N 7135-112 ............. 1 

NUT,PLAIN,CAP .......................................................... 1 

BALL PART OF KIT P/N 7135-112.............................. 1 

BOL T,MACHINE . ..... .... . . .. .................... ....... ............. .... 1 

SEAL RING,METAL PART OF KIT P/N 7135.............. 2 

112 .............................................................................. . 

GASKET PART OF KIT P/N 7135-112 ........................ 1 

SPRING, HELICAL,COMP .... ..... ..... .... .... ..................... 1 

SHIM............................................................................ 1 

SCREW,MACHINE ...................................................... 1 

WASHER,FLAT PART OF KIT P/N 7135-................... 1 

112 .............................................................................. . 

.SCREW,CAP,HEXAGON H........................................ 1 

SOLENOID,ELECTRICAL ............... ..... .. ..................... 1 

.CAP, PROTECTIVE.................................................... 1 

.SPRING,HELICAL,COMP ............... .................. .... . . . .. . 1 

.PACKING,PREFORMED PART OF KIT PIN.............. 1 

7135-112 ······································································ 
.WASHER,FLA T ..... . . ... ... ............. ... ... . . . .. . . . ................... 1 

.SCREW,CAP,SOCKET HE......................................... 1 

.LUGAR BLADE . . .. ... .. .. . . .. . . . ................. ..... .. . . . . .. . . . .. . . . . .. 1 

RIVET,BLIND . .. ...... . . ... . .... ... . .. . . . .. . . . ... . . . .. . . . ..... ........... ... 2 

RESTRICTOR,FLUID ... ... .. ... . ........... ................... ..... .. . 1 

.SCREW,CAP,HEXAGON H........................................ 1 

END OF FIGURE 
19-1 



SECTION II 
TM 1 0-3930-664·24P 

Figure 20. Fuel Injection Pump Body Assembly 



SECTION II 
(1) (2) (3) 

ITEM SMR 
NO CODE CAGEC 

1XAHZZ 63632 
2 PFHZZ 63632 
3 PFHZZ 63632 
4 PFFZZ 63632 
4 PFFZZ 63632 
4 PFFZZ 63632 
4 PFFZZ 63632 
4 PFFZZ 63632 
5 PFFZZ 63632 
6 PFFZZ 63632 

7 XAHZZ 63632 
8 PFHZZ 63632 
9 PFHZZ 63632 

10 PFHZZ 63632 
11 PFHZZ 63632 
12 PFHZZ 63632 
13 XAHZZ 63632 
14 PFHZZ 63632 
15 PFHZZ 63632 
16 PFHZZ 63632 
17 PFHZZ 63632 

18 XAHZZ 63632 
19 PFHZZ 63632 
20 PFHZZ 63632 
21 PFHZZ 63632 
22 PAHZZ 63632 

23 PFHZZ 63632 
24 KDHZZ 63632 

25 PFHZZ 63632 
26 PFHZZ 63632 
27 PFHZZ 63632 
28 PFHZZ 63632 
29 PFHZZ 63632 
30 PFHZZ 63632 
31 PFHZZ 63632 
32 XAHZZ 63632 
33 PFHZZ 63632 
34 PFHZZ 63632 
35 PFHZZ 63632 
36 PFHZZ 63632 
37 PFHZZ 63632 
38 PFDZZ 63632 
39 PFHZZ U0041 
40 PFHZZ 63632 

(4) 
PART 

NUMBER 

7123-454CF 
5393-252R 
5950-137 
7139-955 
7139-955A 
7139-9558 
7139-955C 
7139-955D 
NM1-9 
NKI-22 

7180-1368 
7123-914G 
5936-124 
7123-818 
5921-16 
5950-64A 
7167-976D CAM 
5334-245 
7135-73A 
7135-72 
5855-308C 

7180-93U 
5339-964 
5335-684 
7139-354 
7135-112 

9120-019 
9120-0418 

7139-43 
7139-540 
7123-18D 
7123-19 
9120-020A 
5334-315F 
7139-267 
7123-576P 
7167-667 
7123-439 
7167-183A 
5936-177 
7135-74L 
7123-15G 
7123-551 
7139-650G 

(5) 
TM 1 0-3930-664-24P 

(6) 

DESCRIPTION AND USABLE ON CODES (UOC) QTY 

GROUP 0302 FUEL PUMPS 
FIGURE 20. FUEL INJECTION PUMP 

BODY ASSEMBLY. 

HOUSING, LIQUID PUMP............................................ 1 

.SEAL,PLAIN ENCASED ... ................... .... ...... .... ... ...... 2 

.RING,RETAINING.000.1011....................................... 1 

BEARING,WASHER,THRU ......................................... 1 

BEARING,WASHER.THRU ......................................... 1 

BEARING,WASHER,THRU ......................................... 1 

BEARING,WASHER,THRU. ........................................ 1 

BEARING,WASHER,THRU ......................................... 1 

RING,RETAINING........................................................ 1 

KEY, WOODRUFF PART OF KIT PIN 7135- ............... 1 

112 .............................................................................. . 

SHAFT, DRIVE............................................................. 1 

WEIGHT,ENGINE GOVER.......................................... 4 

BEARING,WASHER,THRU ......................................... 1 

BEARING,WASHER,THRU ......................................... 1 

RING,RETAINING........................................................ 1 

RING............................................................................ 1 

RING............................................................................ 1 

SCREW,DRIVE ........ .... . . .. . . . ..... . .. . . . .. . . . . ..... .. . . . ... . . . ........ 1 

SPACER,PLATE .......................................................... 1 

ROLLER SHOE KIT..................................................... 1 

PACKING, PREFORMED PART OF KIT P/N ............... 1 

7135-112 ..................................................................... . 

HEAD, HYD & ROTOR . ............ ... .... .... .... ........... .... .. ... 1 

WASHER,FLAT PART OF KIT P/N 7135-112............. 1 

SCREW........................................................................ 1 

BOL T,FLUID PASSAGE.............................................. 4 

PARTS KIT,METERING PART OF KIT PIN ................ 4 

7135-112 ······································································ 
VALVE,REGULATING,FL ............................................ 4 

PLUG, PROTECTION PART OF KIT P/N ................... 4 

7135-112 ······································································ 
GASKET PART OF KIT PIN 7135-112 ........................ 1 

LINER, TRANSFER PUMP........................................... 1 

IMPELLER,PUMP,CENTR........................................... 1 

IMPELLER, PUMPCENTRR. .................... ................... 2 

BRACKET,MOUNTING................................................ 1 

SCREW,CAP,HEXAGON H......................................... 4 

CLAMP,RIM CLENCHING........................................... 2 

VALVE HEAD,HYDRAUU............................................ 1 

SCREW,CAP,SOCKET H............................................ 4 

SPRING........................................................................ 1 

GUIDE, FUEL PUMP .. ........ .... ........... .... .. .. .......... ... ...... 1 

WASHER,FLAT PART OF KIT P/N 7135-112 ............. 1 

SLEEVE,DI RECTIONAL ... ..... ............ ........ ..... .. .... ...... 1 

.PISTON,PUMP............................................................ 1 

SPRING, HELICAL, COMP ...... . . ... . .... ... ... .. .......... ... .. . . ... 1 

ADJUSTOR,FUEL COMPO......................................... 1 
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SECTION II 
(1) (2) (3) 

ITEM SMR 
NO CODE CAGEC 

41 PFHZZ 63632 

42 KDHZZ 63632 
43 PFHZZ 63632 
44 KDHZZ 63632 

(4) 
PART 

NUMBER 

7123-620 

NW5-77W4 
9120-007 
9120-0418 

(5) 
TM 1 0·3930-664-24P 

(6) 

DESCRIPTION AND USABLE ON CODES (UOC) QTY 

FILTER ELEMENT.FLUI PART OF KIT PIN .............. . 

7135-112 ······································································ 
WASHER PART OF KIT PIN 7135-112 ...................... . 

ITEOSPECIAL. ............................................................ . 

PLUG,PROTECTION PART OF KIT P/N ................... . 

7135-112 ..................................................................... . 

END OF FIGURE 
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Figure 21. Fuel Injection Pump Lines 
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SECTION II 
(1) (2) (3) 

ITEM SMR 
NO CODE FSCM 

1 PFOZZ 15434 
2 PFOZZ 15434 

3 PFOZZ 15434 
4 PAOZZ 15434 
5 PAOZZ 15434 
6 PFOZZ 15434 
7 PFOZZ 15434 
8 PAOZZ 15434 
9 PAOZZ 15434 

10 PFOZZ 15434 
11 PFOZZ 15434 
12 PFOZZ 15434 
13 PFOZZ 15434 
14 PFOZZ 15434 
15 PFOZZ 15434 
16 PFOZZ 15434 
17 PFOZZ 15434 
18 PAOZZ 15434 
19 PFOZZ 15434 
20 PFOZZ 15434 
21 PAOZZ 15434 
22 PFOZZ 81343 
23 PFOZZ 15434 
24 PFOZZ 5A910 
25 PFOZZ 96906 
26 PFOZZ 051H5 
29 PFOZZ 83179 
30 AOOZZ 15434 
31 PFOZZ 15434 
32 PFOZZ 15434 
33 PAOZZ 15434 
34 PFOZZ 15434 
35 PFOZZ 15434 
36 PFOZZ 15434 

TM 1 0-3930-664-24P 

w ~ ~ 

PART 
NUMBER DESCRIPTION AND USABLE ON CODES (UOC) QTY 

GROUP 0302 FUEL PUMPS 

FIGURE 21. FUEL INJECTION PUMP 

LINES 

3905307 BOL T,FLUID PASSAGE M6XI.OOX14MM ............................. 4 

3903380 SEAL,BANJO CONNECT PART OF KIT P/N........................... 4 

3802361 PART OF KIT PIN 3802217 PART 
OF KIT PJN 3802218 ............................................................... . 

3909695 TUBE ASSEMBLY,METAL....................................................... 1 

3903522 TUBE ASSEMBL Y,METAL.. .... ...... ...................... .... .. .......... ..... 1 

3903523 TUBE ASSEMBL Y,METAL .............. .... . .. .. .. .. .. .. .......... .... .. .. ... . .. 1 

3914338 FAIRLEAD,BLOCK ................................................................... 8 

3910588 BRACKET,ANGLE.................................................................... 1 

3903525 TUBE ASSEMBLY,METAL....................................................... 1 

3903524 TUBE ASSEMBLY,METAL....................................................... 1 

3904711 BRACKET,DOUBLE ANGL ...................................................... 4 

3903609 SCREW,CAP,HEXAGON H M5X0.80X20MM........................ 4 

3903723 WASHER.................................................................................. 4 

3910589 BRACKET,ANGLE.................................................................... 1 

3918109 .SCREW,CAP,HEXAGON H .................................................... 2 

3904344 BRACKET,ANGLE .. . .. . . . . ... . . ... . . . .. .. ............. .. . .. .. . ........ .. ......... .. . . 1 

3904345 BRACKET,ANGLE.................................................................... 1 

3905388 TEE, TUBE .. . . .. . .. . .. . .. .. .. .. .. . . .. . . . .. .. .. .. . . . . . .. . . . .. .. . .. .. .. .. . . . . .. . . .. . . . . .. .. 1 

3905391 .GROMMET,NONMETALLIC ................................................... 3 

3912137 TUBE ASSEMBLY,METAL ....................................................... 1 

3900630 SCREWCAP,HEXAGON H M8X1.25X20MM......................... 2 

3900267 GROMMET PART OF KIT P/N 3802019.................................. 2 

3-2 060103BA ADAPTER,STRAIGHT,PI......................................................... 1 

3903037 WASHERP................................................................................ 2 

12MM-4FB-BANJO BDLT,FLUID PASSAGE........................................................... 1 

MS28778-4 PACKING,PREFORMED........................................................... 1 

6505-4-4 FITTING, STRAIGHT................................................................. 1 

236559 ADAPTER, STRAIGHT PI .... .................. .... . .. ...... ... .. .......... .... .. 1 

3905432 TUBE ASSEMBL Y,MET AL .... .... ........ ...... .... .......... ...... ...... .... ... 1 

3905364 TUBE ASSEMBL YMETAL .... ............. .... ........ ...... .. .. .. .. ...... .. ... .. 1 

3905375 TUBE ASSEMBLY,METAL....................................................... 1 

3905351 .GROMMET,NONMETALLIC ................................................... 2 

3905363 TUBE ASSEMBLY,METAL ....................................................... 1 

3905353 TEE,PIPE ... . . .. .. . . . ............ ... . ..... . . .. . . . .. . . . . ... . . .. . . .. .. . . . ... . . . .. . . . .. . ... .. . 1 

3905703 TUBE ASSEMBL Y,MET AL .... .. ...... ..... .... .. .. ...... ...... .. ................ 1 

END OF FIGURE 
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Figure 22. Fuel Transfer Pump and Lines 



SECTION II 
(1) (2) (3) 

ITEM SMR 
NO CODE FSCM 

1 PFOZZ 15434 
2 PFOZZ 15434 
3 PFOZZ 5A910 
4 PFOZZ 96906 
6 PFOZZ 06581 
7 PFOZZ 81343 
8 PAOZZ 01276 
9 PFOZZ 96906 

10 PFOZZ 15434 
11 PFOZZ 15434 
12 PAOZZ 15434 

TM 1 0-3930-664-24P 

~ ~ ~ 

PART 
NUMBER DESCRIPTION AND USABLE ON CODES (UOC) QTY 

GROUP 0302 FUEL PUMPS 

FIGURE 22 FUEL TRANSFER PUMP AND 

LINES 

3905649 TUBE ASSEMBLY,METAL ...................................................... . 

3903037 WASHER ................................................................................. . 

12MM-4FB-BANJO BOL T,FLUID PASSAGE M12XI.50X24MM ........................... .. 

MS28778-4 PACKING, PREFORMED ......................................................... . 

M67028-4K ELBOW,TUBE, ....................................................................... .. 

6-4 070102 ADAPTER,STRAIGHT ............................................................. . 

1 C02033GGG0564AHOSE ASSEMBLY NON ME .................................................... . 

MS21333-128 CLAMP,LOOP ......................................................................... .. 

3904374 PUMP,FUEL,CAM ACTUA ...................................................... . 

3900631 SCREW,CAP,HEXAGON H M8X1.25X25MM1 ...................... . 

3914304 GASKET PART OF KIT PIN 3802019 ..................................... . 

END OF FIGURE 
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Figure 51. Fuel Pump Housing, AFC (M939, M939AI). 

TM 9-2320-272-24P-1 



SECTION II 
(1) (2) 

ITEM SMR 
NO CODE 

(3) 

NSN 

(4) 

CAGEC 

(5) 
PART 

NUMBER 

1 PAHZZ 5365011601832 15434 112076 

2 PBHHH 2910013031195 15434 3043254 

3 PBHZZ 2910010803149 15434 AR41010 

4 PAHZZ 5330000819289 15434 100478 

5 PAHZZ 5330010728983 15434 213768 

6 PAHZZ 5305010728826 15434 3076040 

7 PBHZZ 2910011224015 15434 3006430 

8 PFHZZ 3040011504926 15434 3006350 

9 PAHZZ 5305011355446 15434 3006344 

10 PBHZZ 3040010861449 15434 3006343 

11 PAHZZ 5330009703461 15434 68061-A 

12 PAHZZ 4730010784703 15434 3004293 

51-1 

TM 9-2320-272-24P-1 
(6) (7) 

DESCRIPTION AND USABLE ON CODES (UOC) QTY 

GROUP 0302 FUEL PUMPS 

FIG 51 FUEL PUMP HOUSING AFC(M939, 
M939A1) 

PLUG, FUEL OUTLET .......................................... . 
UOC:DAA, DAB, DAC, DAD, DAE, OAF, DAG, DAH, 
DAJ, OAK, DAW, DAX, V12, V13, V14, V15, V16, 
V17, V19, V20, V21, V22, V24, V25, V39 
HOUSING, FUEL PUMP . . .. . . . . . . . . . . . . . . . . . . .. . . .. . . . . . . .. . . . . 1 

UOC:DAA, DAB, DAC, DAD, DAE, OAF, DAG, DAH, 
DAJ, OAK, DAW, DAX, V12, V13, V14, V15, V16, 
V17,V19, V20,V21, V22, V24,V25, V39 
.SHAFT ASSEIMBL Y, THRO ................................. . 
UOC:DAA, DAB, DAC, DAD, DAE, OAF, DAG, DAH, 
DAJ, OAK, DAW, DAX, V12, V13, V14, V15, V16, 
V17,V19, V20,V21, V22, V24, V25,V39 
.. 0-RING PART OF KIT PIN 3010240 ................... . 
UOC:DAA, DAB, DAC, DAD, DAE, OAF, DAG, DAH, 
DAJ, OAK, DAW, DAX, V12, V13, V14, V15, V16, 
V17,V19, V20, V21, V22, V24, V25, V39 
.. 0-RING ............................................................. 1 
UOC:DAA, DAB, DAC, DAD, DAE, OAF, DAG, DAH, 
DAJ, OAK, DAW, DAX, V12, V13, V14, V15, V16, 
V17,V19, V20,V21, V22,V24, V25, V39 
.. SCREW............................................................. 1 

UOC:DAA, DAB, DAC, DAD, DAE, OAF, DAG, DAH, 
DAJ, OAK, DAW, DAX, V12, V13, V14, V15, V16, 
V17,V19, V20,V21, V22,V24,V25, V39 
.. THROTTLE ASSEMBLY . . .. . . .. . . .. . . .. ...... .. . . .... .. .. .. . . 1 

UOC:DAA, DAB, DAC, DAD, DAE, OAF, DAG, DAH, 
DAJ, OAK, DAW, DAX, V12, V13, V14, V15, V16, 
V17, V19, V20, V21, V22, V24, V25, V39 
... SHAFT, THROTTLE .......................................... . 
UOC:DAA, DAB, DAC, DAD, DAE, OAF, DAG, DAH, 
DAJ, OAK, DAW, DAX, V12, V13, V14, V15, V16, 
V17,V19, V20, V21, V22, V24, V25, V39 
... SETSCREW ..................................................... . 
UOC:DAA, DAB, DAC, DAD, DAE, OAF, DAG, DAH, 
DAJ, OAK, DAW, DAX, V12, V13, V1, W15, V16, 
V17,V19, V20,V21, V22, V24,V25, V39 
... COLLAR, SHAFT THROTTLE SHAFT STOP . . .. ... 1 

UOC:DAA, DAB, DAC, DAD, DAE, OAF, DAG, DAH, 
DAJ, OAK, DAW, DAX, V12, V13, V14, V15, V16, 
V17, V19, V20, V21, V22,V24, V25, V39 
0-RING PART OF KIT PIN 3011472 ...................... . 

UOC:DAA, DAB, DAC, DAD, DAE, OAF, DAG, DAH, 
DAJ, OAK, DAW, DAX, V12, V13, V14, V15, V16, 
V17, V19, V20, V21,V22,V24,V25, V39 
PLUG, TUBE FITTING, T ...................................... . 
UOC:DAA, DAB, DAC, DAD, DAE, OAF, DAG, DAH, 
DAJ, OAK, DAW, DAX, V12, V13, V14, V15, V16, 



SECTION II 
( 1) (2) 

ITEM SMR 
NO CODE 

(3) (4) 

NSN CAGEC 

13 PAHZZ 5340007164975 15434 110058 

(5) 
PART 

NUMBER 

14 PAHZZ 5310009717989 96906 MS35691-5 

15 PAHZZ 5305011099307 15434 195755 

16 PAHZZ 5325002562846 96906 MS16632-1050 

17 PAHZZ 3110010798190 15434 213769 

18 PAHZZ 4320010985115 15434 3000446 

19 PAHZZ 5305008046318 15434 S-2286 

20 PAHZZ 4730011243762 15434 3025460 

21 PAHZZ 5305000635043 88044 AN565F428H24 

TM 9-2320-272-24P-1 
(6) (7) 

DESCRIPTION AND USABLE ON CODES (UOC) QTY 

V17,V19,V20,V21, V22,V24, V25, V39 
POST, ELECTRICAL-MEG . . .. . . .. . . .. . . ... . ... . .. . . .. . . . . . . . . . 1 
UOC:DAA, DAB, DAC, DAD, DAE, OAF, DAG, DAH, 
DAJ, OAK, DAW, DAX, V12, V13, V14, V15, V16, 
V17,V19, V20,V21, V22,V24,V25, V39 
NUT, PLAIN, HEXAGON . . . . . . . . . . .. . . . . . . .. . . .. . . .. . . . . . . .. . . . . 2 
UOC:DAA, DAB, DAC, DAD, OAE, OAF, DAG, DAH, 
DAJ, OAK, OAW, DAX, V12, V13, V14, V15, V16, 
V17,V19, V20,V21, V22, V24, V25, V39 
SCREW............................................................... 1 
UOC:DAA, DAB, DAC, DAD, DAE, OAF, DAG, DAH, 
DAJ, OAK, DAW, DAX, V12, V13, V14, V15, V16, 
V17,V19, V20, V21,V22, V24, V25,V39 
RING, RETAINING ............................................... . 
UOC:DAA, DAB, DAC, DAD, DAE, OAF, DAG, DAH, 
DAJ, OAK, DAW, DAX, V12, V13, V14, V15, V16, 
V17,V19, V20,V21, V22,V24, V25, V39 
BALL, BEARING PART OF KIT PIN 5704519 ........... 1 
UOC:DAA, DAB, DAC, DAD, DAE, OAF, DAG, DAH, 
DAJ, OAK, DAW, DAX, V12, V13, V14, V15, V16, 
V17, V19, V20, V21, V22, V24, V25, V39 
COVER, HYDRAULIC, PUM . . . . . . .. . . .. . . .. . . .. . ... . . . . . . . . . . 1 
UOC:OAA, DAB, DAC, DAD, DAE, OAF, DAG, DAH, 
DAJ, OAK, DAW, DAX, V12, V13, V14, V15, V16, 
V17, V19, V20,V21, V22, V24,V25, V39 
SCREW PART OF KIT PIN 5704519 . . .... .. . . .. . . .. . . .. . . . 2 
UOC:DAA, DAB, DAC, DAD, DAE, OAF, DAG, DAH, 
DAJ, OAK, DAW, DAX, V12, V13, V14, V15, V16, 
V17,V19,V20,V21, V22,V24, V25, V39 
PLUG, PIPE . . .. . . .. . . .. . . .. . . .. . . .. . . .. . . . . . . .. . . .. . . . . . . .. . . . . . . .. . 3 
UOC:DAA, DAB, DAC, DAD, DAE, OAF, DAG, DAH, 
DAJ, OAK, DAW, DAX, V12, V13, V14, V15, V16, 
V17, V19, V20, V21, V22, V24, V25, V39 
SETSCREW......................................................... 1 
UOC:DAA, DAB, DAC, DAD, DAE, OAF, DAG, DAH, 
DAJ, OAK, DAW, DAX, V12, V13, V14, V15, V16, 
V17, V19,V20,V21, V22, V24, V25,V39 

END OF FIGURE 
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